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“Even though to aspiring Youth, bent on the 
creating of nothing less than a new World-epoch, the 
past appears irksome rather than inspiring, never- 
theless those of riper mind and years must often 
accord their grateful recognition to the manifold 
Good and Useful and Helpful that they have in- 
herited from their Ancestors’. (Goethe, Ma- 
terialien zur Geschichte der Farbenlehre.) 


I 
N 1839 Theodor Schwann (1), in his 


famous Microscopical Researches into 

the Accordance in the Structure and 

Growth of Animals and Plants, de- 
scribed for the first time those cells of the 
peripheral nerve fibers which ever since 
have been known by his name. Schwann 
also endeavored to grasp their origin and 
meaning, and as the fruit of his efforts 
conceived the so-called cell-chain theory 
of the development of nerve fibers. He 
thus became the creator of a hypothesis 
which was to find many adherents, and 
which has to the present day retained some 
of its former importance. Other hypoth- 
eses have indeed been advanced since, of 
which mention may be made of the out- 
growth theory, as advanced by Kupffer 


and Bidder, and Hensen’s protoplasmatic- 
bridge theory. 

So it may seem not inappropriate, if, on 
the hundredth anniversary of the first de- 
scription of the Schwann cell, due homage 
is paid to its discoverer by a commemora- 
tion of what he achieved in the field of 
neuro-histology. 

Theodor Schwann, the fourth son of a 
bookseller, was born at Neuss on the 
Rhine on December 7, 1810. In 1829 he 
began to study philosophy and medicine, 
first at the University of Bonn and later at 
Wiirzburg and Berlin. From 1834 to 
1839 he worked in Berlin—simultaneously 
with Jakob Henle—as an assistant to the 
physiologist Johannes Miiller. In 1839 
he was appointed professor of anatomy at 
the University of Louvain and nine years 
later went in the same capacity to Liege. 
From 1858 he also occupied the chair of 
physiology. In 1880 he retired from his 
academic activities, and died in Cologne 
on January 11, 1882. 

At the age of twenty-nine he wrote his 
epoch-making Microscopical Researches, 
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which, in the words of K. Sudhoff (33), 
“represent a conspicuous milestone in 
nineteenth century biology,’’ and he 
thereby ranks as one of the originators of 
the cell-theory. 

As J. Henle (31) says in his necrology on 
Schwann, he applied himself as early 
as 1836-1839 to the problem of the re- 
generation and termination of the nerve 
fibers. But the sheath of Schwann and 


the Schwann nuclei, both of which are 
named after him, found their first de- 
scription in the Microscopical Researches. 


II 


It is perfectly clear, however, that the 
investigations carried out by Schwann 
also denote a milestone in the history of 
neuro-histology. At no time before the 
appearance of the universal cell theory 
had an acceptable explanation been offered 
of the elements constituting the nervous 
system, and of their meaning. Here, for 
the first time, the idea was clearly formu- 
lated (and an attempt made to corroborate 
it by minute proofs) that the whole of the 
animal organism was built up by, and con- 
sisted of, nothing else but cells. 

Theodor Schwann devoted a large part 
of his investigations to the nervous system 
of which the forms of elementary struc- 
ture (Elementargebilde) presented themselves 
to him in a twofold manner: “‘1st, fibers, 
nervous fibers in the extended sense of the 
term, including the fibers of the brain and 
spinal cord; 2nd, globules, ganglion- 
globules, in addition to the ganglia occur- 
ring in the brain and spinal cord"’ (p. 141, 
142:—This, like all the other quotations, 
are taken from the English translation by 
Henry Smith. Vide Literature cited, 
No. 1). To him the principal task of his 
‘ neurological research work consisted in 
pointing out “‘the relation which these 
two forms of elementary structure bear to 
the elementary cells’’ (p. 142). Such an 
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enterprise at his time was bound to meet 
with the greatest difficulties, if concerned 
with nerve tissue, as it will still meet with 
certain obstacles today, when directed to 
the peripheral nerve fiber. Of such com- 
plications Schwann was perfectly aware, 
when he wrote: ‘‘In general, the higher 
the importance of a tissue is, the more do 
the cells lose their individuality’’ (p. 64). 

He was the first to give an adequate 
explanation of the ganglion-globules by 
defining them as true cells. They are, in 
Schwann’'s own words “‘simple cells. The 
parenchyma of the ganglion-globules 
forms the cell-contents, and the vesicle in 
their interior is the cell-nucleus; the small 
corpuscles which it contains are the nu- 
cleoli. The vesicle of the ganglion- 
globules lies, as in other cells, eccentrically 
upon the internal surface of the cell- 
membrane. This cell-membrane may be 
most distinctly observed in the ganglion- 
globules of the sympathetic nerves of the 
frog, previous to their junction with the 
sacral plexus. [See Fig. Is—I am greatly 
indebted to Miss H. Rauchberg for her 
most faithful copies of this and the fol- 
lowing figures from the originals.) It 
there appears comparatively dark, and 
sharply defined, both externally and in- 
ternally, so that its thickness may be 
readily measured"’ (p. 153). 

But Schwann, rather oddly, appears to 
believe that ‘‘in the situation before men- 
tioned in the frog, it seems as though a 
ganglion-globule were sometimes formed 
within another cell’’ (p. 153) and, as a 
reason for his assumption, refers to Fig. 
10b (our Fig. 15), which, however, is an 
obvious case of shrinkage. 

In accordance with Robert Remak, he 
distinguishes between two different forms 
of nerve fibers: (a) the common white nerve 
fibers; (b) the gray, or so-called organic 
fibers. 

The white color of the white dark- 
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edged nerve fibers is conceived by Schwann 
as being caused by the same substance 
which, “‘when examined microscopically, 
exhibits very dark margins.’" ‘“The mar- 
gin of a fiber generally presents a double 
outline on both sides, so that it has the 
appearance of a hollow tube, and the dis- 
tance between the two outlines, then, 
denotes the thickness of the white sub- 
stance’’ (p. 142). The axis cylinder had 
been previously singled out by Remak. 
Schwann continues: “According to the 
researches of Remak, the white substance 
of every nervous fiber may be removed by 
pressure, and an extremely pellucid, pale 


Fic. 1. GANGLION-GLOBULES FROM THE LoweEsT 
GANGLIA OF THE SYMPATHETIC OF A FRoG 
Magnified about 450 diameters, linear measurement. 
After Schwann (1), Plate IV, Fig. 10. 


band, which was previously surrounded 
by the white substance, then remains, cor- 
responding to that which, previous to the 
manipulation, seemed to be the contents 
of the tube. . . . Two opinions with re- 
spect to the nervous fibers may be deduced 
from the above observations; either this 
pale band is the proper nervous fiber, and 
the white substance only a sheath (cortex) 
around it (this is the view taken by Re- 
mak), or the nervous fiber is actually a 
hollow fiber, the wall of which is formed 
by the white substance, the contents of 
which, however, are not fluid, but com- 
posed of a tolerably firm substance, 
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namely, the above-mentioned band"’ (p. 
142). 

The pertinent passage describing the 
sheath, since known by his name, and its 
nuclei, runs as follows: 


It seems that the expression neurilemma, to denote 
the sheath of Schwann, had its origin with E. 
Reissner (30), while most earlier authors had applied 
this term to the connective tissue (epineurium) 
enveloping the nerves, the lamellae (perineurium) 
radiating thence into the interior, and the tender 
tracts of connective tissue (endoneurium) occurring 
within the minor nerve stems. The relating passage 
by Reissner (p. 726) reads: ‘“The hardened, carmine- 
stained and turpentine-cleared preparations of cross- 
sectioned nerve fibers display the crimson primitive 
sheath, which I call neurilemma because of its cor- 
respondence with the sarcolemma, the axis cylinder, 
mostly in the same color, and the transparent myeline, 
which as a rule remains colorless."’ 


‘The white substance of each nerve is 
surrounded externally with a structure- 
less and peculiar membrane, which ap- 
pears to be minutely granulated. This 
membrane presents itself as a narrow, clear 
border, which is really distinguished from 
the dark contours of the white substance. 
This membrane seems hitherto to have 
been included with the neurilemma or 
with the cellular tissue, which surrounds 
the nervous fiber, and although its exter- 
nal outline is generally very sharply de- 
fined in the nerves of the frog, it would be 
difficult, on examination of the entire 
nerve of a mammal, to arrive at any con- 
viction of its distinct and separate exist- 
ence, did not opportunities of observing 
it in an isolated state present themselves. 
Pl. iv, fig. 9¢ [our Fig. 24] represents such 
a preparation, taken from the cranial por- 
tion of the nervus vagus of a calf. The 
continuity of the white substance has here 
been broken by the process of preparation; 
but where it still exists, the double con- 
tours, (and thus the thickness of the white 
matter), may be clearly distinguished. 
But the nerve still exists at the part where 
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the white substance is separated, its 
sharply-defined external margins may be 
seen, although their contours are but pale, 
and it may be observed that this pale out- 
line does not pass into the external dark 
one of the white substance, but is con- 
tinued on the outside of it as a narrow 
border, parallel to the two outlines of the 
white substance. The white substance of 
nerve is, therefore, surrounded externally 
with a thin, pale membrane, which has a 
sharply defined external margin. If the 








Fic. 2. Nervous Fiser rrom THe VaGus or a CALF 
Magnified about 450 diameters, linear measurement. 
After Schwann (1), Plate IV, Fig. 9. 


membrane be very thin, it cannot be rec- 
ognized as the pale border round the nerv- 
ous fiber; it is still, however, distinctly 
visible at situations where the white sub- 
stance is destroyed. (See fig. 9, 6 [our 
Fig.26]). The mere fact of the membrane 
possessing a defined external border, is 
evidence against its being composed of 
areolar tissue; and even the portion which 
does not contain any white substance, 
presents no appearance of . «wrous struc- 
ture; it simply appears to be somewhat 


minutely granulated. If this be correct, 
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the membrane can have no other significa- 
tion than that of cell-membrane of the 
nervous fiber, or secondary nerve-cell. 
The white substance is then a secondary 
deposit upon its inner surface. The po- 
sition of the cell-nuclei is also favorable to 
this view’’ (p. 146, 147). 

As to the nuclei, he gained the impres- 
sion that most of them disappear on the 
increasing development of the white sub- 
stance: “‘Some, however, appear to remain 
for a longer period; occasionally, although 
rarely, a cell-nucleus is here and there seen 
upon the side of a nerve (the white sub- 
stance of which is completely developed), 
lying in the pale border, which surrounds 
the white substance. Fig. 9, ¢ and d [our 
Fig. 2, ¢ and 4], exhibits them from the 
nervus vagus of a calf. At ¢ the white 
substance, corresponding to the nucleus, 
even forms a slight projection into the 
cavity of the fiber. This nucleus seems 
therefore actually to belong to the fiber, 
and to lie upon the inner surface of the 
cell-membrane, while the white substance 
is so deposited, that the nucleus remains 
situated external to it. The band dis- 
covered by Remak would then be the 
proper cell-contents’’ (p. 147). 

Schwann also came to believe that the 
relation between the myeline-sheathed 
nerve fibers and the cells would have to 
be elucidated by the history of their de- 
velopment, and he examined the formation 
of the nerve fibers in the foetal pig. Com- 
pleting and continuing the studies of Re- 
mak he reports that the nerves of the 
foetus “‘have not the shining white colour, 
presented by those of the adult animal, 
but are gray and transparent, and the 
younger the embryo the more striking are 
these appearances’’ (p. 143). The greater 
part of the nerves in a foetal pig of about 
six inches in length ‘‘does not form con- 
nected fibers, but consists of separate round 
globules'’—Schwann regarded these struc- 





SCHWANN'S CELL 


tures ‘‘as an artificial product, caused by 
pressure and the action of water upon the 
as yet very delicate nerve’ (p. 148) ““— 
or more or less long, irregular little cylin- 
ders, arranged with their long axes in the 
direction of the course of the nerves, hav- 
ing outlines, however, quite as dark as 
those of the nervous fibers... ."’ ‘“‘In ad- 


dition to them, however, a substance of 
quite another appearance is seen, which 
has not the dark outline, does not appear 
pellucid but granulated, and in which the 
cell-nuclei [my italics] are distinctly rec- 


Fic. 3. (A) Portion or THe Iscniatic Nerve OF A 
Fortat Pic Megasurinc Four Incues. (B) Fas- 
cicuLus or Nervous Fisers rRoM THE BracHIAL 
Piexus or THE SAME 
After Schwann (1), Plate IV, Figs. 6 and 7. 


ognisable."’ ‘*... When the other con- 
stituent parts predominate, the nuclei may 
very probably be overlooked, or possibly 
be regarded as extraneous substances’’ (p. 
143, 144). 

‘The development of nerve, however, 
does not appear to proceed uniformly in 
all individuals; for the dark globules and 
cylinders were already present in some 
other pigs’ embryos, which were scarcely 
any larger. Pl. 4, fig. 6 [our Fig. 3 A] 
represents a portion of the ischiatic, and 
fig. 7 [our Fig. 3 B], of the brachial nerve 
of such a foetus. We observe a palish, 
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and very minutely-granulated cord, which, 
in consequence of certain longitudinal 
shadings, such as the delineation exhibits, 
presents the appearance of a coarse fibrous 
structure. Round or for the most part 
oval corpuscles, which are immediately 
recognized as cell-nuclei, and which some- 
times also contain one or two nucleoli, are 
generally seen in the course of these shaded 
parts, throughout the entire thickness of 
the cord. Sometimes a fiber separates 
from such a cord, and stands out isolated, 
as at 4 in both the figures, and the nuclei 
are then seen to lie in the course of the 
fibers. A single fiber presents several nu- 


Fic. 4. Sincte Nervous Fipers. 4, FROM THE 
Nervous TRIGEMINUS oF A Fortat Pic MeasurING 
Six Incues anv a Ha r; d, c, d, From THE Nervous 
IscHIADICUS OF THE SAME 
After Schwann (1), Plate IV, Fig. 8. 


clei in its course, as was also observed in 
secondary muscle-cells’’ (see Fig. 4 5). 
**. . . Although the (nervous) fibers cannot 
at this early period be distinctly perceived 
to be hollow, the wall not being distin- 
guishable microscopically from the con- 
tents, yet we shall see that the progress of 
development tenders it highly probable 
that they are so’’ (p. 144). 

Schwann supposes, on the analogy of 
the development of the muscle-cells, that 
the nerve fibers ‘‘are formed by the coales- 
cence of primary cells, to which the nuclei, 
just noticed as present upon the fibers, 
have pertained; so that thus the nervous 
fibers would be secondary cells, corre- 
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sponding to the secondary muscle-ceils, or 
primitive muscular fasciculi. The actual 
observation of the primary cells of nerve 
in their independent state, is very difficult, 
from the circumstance of our being unable 
at that period to distinguish between them 
and the surrounding tissues; for a whole 
organ is then composed entirely of inde- 
pendent cells, which have not as yet un- 
dergone any transformation. It is true,” 
he writes, “‘I saw an independent cell, 
furnished with a nucleus, which seemed 
to have separated from the nervous cord, 
in one of the preparations alluded to, 
fig. 6,6 [our Fig. 3 A, 4}; but I cannot 
positively assert that it had actually 
separated from that particular part, nor 
that it was a primary nerve-cell, for the 
cells in that preparation had not as yet 
undergone any change. In this instance, 
therefore, we must content ourselves, for 
the present at least, with the analogy to 
muscle’’ (p. 144, 145). 

‘These fibers, or secondary nerve-cells, 
differ very much in their appearance from 
the subsequent nervous fibers, which are 
furnished with distinct but not dark out- 
lines; they have a pale, granulated aspect. 
By progressive development, however, 
they become converted into the white 
fibers, and pl. iv, fig. 8, d [our Fig. 4, d] 
represents the transition. The part of the 
figure to the right hand exhibits the fiber 
yet in the early condition, pale, granu- 
lated, and furnished with a cell-nucleus; 
in the portion to the left, it hascompletely 
assumed its subsequent form: it has a 
dark outline, is not granulated, and the 
one portion passes immediately into the 
other. The identity between these pale 
fibers and the subsequent white nervous 
fibers is thus established’’ (p. 145). 

The transformation of the granulated 
fibers into the white nerve fibers consists 
in the ‘‘development of the white sub- 
stance.’ This process could, in the opin- 


ion of Schwann, be explained in a three- 
fold manner: ‘‘It may take place, 1stly. 
By the white substance forming as a sheath 
(cortex), around each fiber, and in this 
manner enclosing it. By this mode of ex- 
planation the fiber would be identical with 
the pale band discovered by Remak, which 
would therefore be the cell-membrane it- 
self. 2zdly. The white substance might 
be regarded as a transformation and thick- 
ening of the cell-membrane of those fibers, 
or secondary nerve-cells. According to 
this view, the white substance would be 
the cell-membrane, and Remak’s band the 
firm contents of the secondary cell. 3dly. 
The white substance may be formed as a 
secondary deposit upon the inner surface 
of the cell-membrane, being chemically 
distinct from the latter, and the remainder 
of the cell-cavity may then, and not until 
then, become filled up by Remak’s band’’ 
(P- 145, 146). 

Personally, Schwann inclines to, and 
advocates, the third view; he holds that 
the myeline is a secondary deposit on the 
interior surface of the cellular membrane. 

‘According to the foregoing explana- 
tion, therefore, each nervous fiber is, 
throughout its entire course, a secondary 
cell, developed by the coalescence of pri- 
mary nucleated cells. With respect to 
these cells, we remark, 1stly. An external, 
pale, thin cell-membrane, having a granu- 
lated but not a fibrous aspect, the inner 
surface of which constantly exhibits cell- 
nuclei in the very early period of the de- 
velopment of nerve; but in the somewhat 
more advanced stage, when the white 
substance is developed, they are only oc- 
casionally found. 2dly. That the white, 
fat-like substance to which the peculiar 
appearance and distinct outline of the 
nerves are chiefly referable, is deposited 
upon the inner surface of this cell-mem- 
brane. When this deposit is thick, its 
double contour (to which the nerve is 
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indebted for its tabular appearance), may 
be recognized; this, however, escapes ob- 
servation when only a thin stratum of 
white substance is present. Morpho- 
logically considered, it therefore corre- 
sponds to the peculiar substance of muscle, 
for that is likewise developed as a second- 
ary deposit upon the membrane of the 
secondary muscle-cell. 3dly. That the 
rest of the cell-cavity appears to be filled 
up by a firm substance, namely, the band 
discovered by Remak. There seems to be 
no structure analogous to this band in 
perfectly-developed muscles, for there, the 
secondary deposit, that is, the formation 
of the proper muscular substance, proceeds 
until the cavity of the secondary cell is 
completely filled’’ (p. 147, 148). 

As regards the gray, or organic nerve 
fibers, Schwann has nothing to add to the 
description given by Remak (cf. particu- 
larly Remak, 14, p. 5) with whom he 
almost wholly agrees. The corpuscles 
(Kérperchen) attached to those fibers, which 
had been observed by Remak, he recog- 
nized at once as cellular nuclei. He also 
pointed out a certain resemblance between 
the organic fibers and ‘‘the earlier con- 
dition of the white nervous fibers, as they 
were represented in pl. IV, fig. 8, 4, 6 [our 
Fig. 4,4, 6]. Both have the same pale, 
minutely-granulated appearance, and both 
present cell-nuclei in their course. The 
only difference is, that the organic fibers 
are much more minute and the nuclei 
smaller. Each single nucleated organic 
fiber . . . corresponds to a white primitive 
fiber, and is probably, like it, a secondary 
cell, which has been generated by a coa- 
lescence of primary cells, whose nuclei are 
the nodules described by Remak as exist- 
ing upon these fibers’’ (p. 151, 152). 


The continuation of this passage runs as follows: 
“The similarity between the organic fibers and 
that which I have described as the earlier condition 
of the white nerve fibers, might be adduced as an 
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objection to my description of the formation of 
nerves, and it might be said, that that form seemed 
to be the earlier form of the white nervous fiber, 
because the organic nerves were developed earlier 
than the white, and, therefore, organic fibers were 
the only ones present in the first instance. Observa- 
tion of the actual transition, as represented in pl. IV, 
fig. 8, c, d [our Fig. 4 c,d], would, however, refute 
this argument. Each pale, nucleated fiber becomes 
a white nervous fiber, as an immediate consequence 
of the formation of the white substance, which is 
probably a secondary deposit upon the internal 
surface of the hollow fiber. The information of this 
white substance, which, according to analogy, must 
occur in every one of the minutest fibres, either does 
not take place at all in the organic fibres, or does so 
at a much later period, and their peculiarity there- 
fore consists in their remaining stationary at an earlier 
stage of development, and either never attaining to . 
the higher development of ordinary nerves, or only 
at a much later period, (a point which might be 
decided by comparing their numbers in old and young 
individuals). One can conceive that the function 
of the organic nerves, whether it be actually a 
chemico-vital one, or consist merely in the produc- 
tion of involuntary motion, requires less-developed 
nerves, in the same way that the involuntary muscles 
do not attain the same degree of development as the 
voluntary.” 


Summing up his view on the origin and 
development of nerves, Schwann con- 
cludes: ‘‘The growth of nerves neither 
proceeds from the circumference towards 
the central organs, nor vice versa, but their 
primary cells are included amongst those 
from which every organ is formed, and 
which, so far at least as their appearance 
is concerned, present no marks by which 
they can be distinguished from other cells. 
They are first characterized as nerves, 
when they become arranged in rows and 
coalesce to form a secondary cell. After 
that coalescence each nervous fiber forms 
a separate cell, which pursues an unin- 
terrupted course from the organ, in which 
its peripheral extremity is situated, to the 
central organ of the nervous system"’ 
(p. 149). 

Having reproduced here in his own 
words, whenever possible, such passages 
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of Schwann’s treatise as might prove of 
any moment or interest to neurologists 
and neuro-histologists, we think that the 
importance of these observations will 
afford a sufficient justification for quoting 
them. Still there remains the striking 
fact that to the question of the relation 
between ganglion cell and nerve fiber— 
which even as early as in his time had 
undergone a certain amount of discussion 
—Schwann never paid the slightest atten- 
tion. 


Ill 


Today it is impossible to gauge or to 
realize the tremendous achievement ac- 
complished by Schwann and the inherent 
importance of his discovery, unless we 
take into account the state of such con- 
temporary knowledge as existed before 
the appearance of his Researches. That is 
why a terse, roughly sketched outline of 
its historical development, from the dis- 
covery of nerve fibers and nerve cells up 
to the time of Theodor Schwann, may be 
permitted at this juncture. 

I think there is good reason why the 
reader's attention should be drawn to 
those fundamental publications which, 
though most of them have long been 
forgotten, are nevertheless noteworthy 
for having impressed their stamp upon 
the early development of neuro-histology. 
In the interests of objectivity, I would 
add that the originals of the most im- 
portant works have been at my disposal. 
Those who work in the field of neuro- 
histology may well profit by a fuller ac- 
quaintance with the soil they help to 
cultivate; for only thus can be seen the 
earlier yield—and the defects of the soil. 
In this way it is easier to understand why 
certain erroneous notions pass like an in- 
heritance from one generation to another; 
how certain terms, once they have taken 
root, perpetuate their influence—I need 
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merely mention expressions like: nerve 
tubes (Nervenrébren), nerve sheaths (Ner- 
venscheiden), myeline sheath (Markscheide). 
Such terms, however, which can only be 
understood in the light of their origin, 
appear inappropriate and liable to form a 
hindrance to further progress—as will ap- 
pear in my forthcoming publication. 

We cannot say with any certainty who 
was actually the first to observe the 
myelinated nerve fibers. There is a com- 
mon supposition that they were discov- 
ered by the Italian physician Felice Fon- 
tana (4) (born on April 15th, 1720, at 
Pomaroli near Rovereto, died on February 
gth, 1805, at Florence) who, in 1781, from 
observations made on tease preparations 
described the peripheral nerves as being 
“composed of transparent, homogencous, 
uniform, very simple, cylinders’’ (p. 371: 
—This and the following quotations are 
translated from the German edition of 
Fontana’s book, which appeared in 1787; 
Literature cited, No. 4, b). 

Now it is quite true that, according to 
the statement of Fontana himself (4, p. 
357), as early an observer as Antonius van 
Leeuwenhoek (1632-1723), the originator 
of microscopical anatomy, is said to have 
noticed the fibrillar structure of nerves, 
and, on microscopical examination of a 
very delicate nerve no thicker than a 
hair, to have counted sixteen small 
nerve tubes (Nervenribrchen), very distinctly 
marginated and filled with transparent 
contents. Leeuwenhoek seems to have 
maintained the view that those small 
nerve tubes consisted of nothing but a 
membrane of liquid contents. His state- 
ment, however, was contradicted by al- 
most all subsequent investigators, who— 
obviously on inspecting heavily crushed 
nerves under water—could not see any- 
thing but a mass of granules and globules, 
which they took for the ultimate ele- 
ments of the nervous system. But the 
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great physiologist A. von Haller had al- 
ready displayed great reticence in his 
criticism of those observations of the 
nerve structure, and admitted that ‘‘noth- 
ing but mere conjectures could be offered 
on this subject. He was, however, in- 
clined to believe that there might exist in 
the nerves some kind of tubular structure”’ 
[cited according to Fontana (4 b), p. 357]. 

Fontana also mentions the names of 
two contemporary observers, who en- 
gaged in microscopical research of the 
nervous system: Father Della Torre (2) 
and Professor Prochaska (3) of Prague. 
But their statements damaged more than 
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they advanced the progress of science, 
‘for they spread the erroneous notion of 
the brain being a pulpy mass that con- 
sisted of granules floating in a sticky, 
clear colored liquid, and partly lying side- 
by-side here and there.’’ [Quoted from 
Ehrenberg (6, p. 448-449), who quite 
rightly attributes Della Torre’s statement 
to the fact that ‘‘on being examined be- 
tween mica scales or glass plates, the brain 
substance had been subjected to pressure 
which was either too strong or too 
weak.’”] 

The greater, therefore, is recognition 
due Fontana, who by obviously quite 
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methodical research was able to establish 
that ‘the nerves appear to be composed 
of filaments, parallel and sinuous, just 
as they are shown in”’ (p. 365) the draw- 
ing here reproduced as Fig. 5. 

Those single fibers or cylinders, of 
evenly uniform thickness, wavily and 
sinuously arranged within the nerve, when 
observed in the teased preparations ap- 
peared ‘‘to be more or less transparent, 
composed of small pellicles, and partly 
filled with a gelatinous, pellucid humor 
and small globules or irregular corpuscles’’ 
(p. 368). For these cylinders Fontana in- 
troduced the term original nerve cylinders 
me ~ 
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Ficure IttustratinG A Nerve Coverepd wits Its Cert-Tissurg, as it APPEARS THROUGH A VERY FEEBLE 
aa, THE Two Nerve Enps; m, Ovat Giosutes Wuich May be OpserveD WITHIN THE CELL- 


Tissue; r, Fisers or THe Cexi-Tissuz FLroatinG IN THE WATER 
According to Fontana (4), Plate III, Fig. 11 


C“Urspriingliche Nervencylinder’’), *‘for 
it is these parts which make up the nerve, 
or its marrowy component’ (p. 368). In 
his opinion the cylinders consist of two 
component parts: ‘“The one is quite out- 
side, rugged and irregular; the other is a 
cylinder, apparently formed from a par- 
ticular, transparent skin, which is filled 
with a gelatinous humor of some con- 
sistency’ (p. 370); cf. Fig. 6. 

Fontana, therefore, distinguished in the 
nerve fibers between the cylinder which is 
composed of the skim and this skin's con- 
tents, and the encasing sheath which is 
composed of serpentine filaments (cf. Fig. 
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6B). For this sheath he introduces the 
term serpentine cylinder (geschlangelte 
Cylinder). It is obvious from his drawing 
and description that he deals here with 
what is known today to be collagenous 
connective tissue. 

Of the original cylinders, which were 
his own discovery, Fontana assumed that 
‘they were the simple and primary or- 
ganic elements of nerves’’ (p. 371). 

The results of what he observed in the 
cortical and white substance of the brain, 
of which nothing had been known up to 
his time except the vessels,—the distinc- 


Fic. 6. Ortcinat Nerve Cyuinpers. (B) Repre- 
SENTING AN OriGinat Nerve CYLINDER, WITH o-r 
SHow1nc THE Tuicxest Part Wuicu 1s Coverep 
with A Tain Fiserep Cext-Tissug; THe Part r-s 
Bears No Sucn Cet-Tissuz 
After Fontana (4), Plate IV, Fig. 3 and Fig. 7. 


tion between cortical and white substance 
in the brain being most probably at- 
tributable to Vesal—are of much less im- 
portance than what he has to say of the 
peripheral nerves. Thus he speaks of a 
gut-like (darmabnlichen) structure of white 
substance, which probably means that he 
imagined that he observed that the latter, 
on greater enlargement, “‘in reality ap- 
peared to be composed of an assembly of 
small, irregular bowels, sinuous, trans- 
parent, and filled with a gelatinous hu- 
mor’’ (p. 373). These small bowels were 
of extreme shortness, and some of them 
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terminated in globules. The structure of 
the cortex would thus not be essentially 
different from that of the white brain- 
substance. Because of its historical in- 
terest the corresponding drawing by 
Fontana is reproduced here together with 
the original wording (Fig. 7). 

It is remarkable that even the problem 
of the regeneration of peripheral nerves 
should have been drawn into the orbit of 
the research work instituted by Felice 
Fontana. He confirmed the experiments 
of Cruikshank who, according to Fon- 
tana (p. 350 sqq.), as early as 1778 and 
1779, in experimenting on a dog bisected 
the eighth pair of spinal and intercostal 
nerves: these subsequently regenerated. 
Fontana realized by his own microscopical 
observations—and he even augmented 
them—that ‘‘not only do nerves unite 
again, if severed by a cut, but even if a 
piece of some length be excised. In the 
first instance, there ensues a true reunion 
of the parts, a true connection of the sub- 
stance—in short an uninterrupted con- 
tinuity of the original nerve cylinders and 
the skins which cover them. In the sec- 
ond instance, the nerve regenerates by 
itself; i.e. the nerve substance increases 
at both ends and by elongating, meet 
again, and form a homogeneous, con- 
nected and uniform whole’ (p. 355). 

No further progress can be recorded until 
the work of Gottfried Reinhold Trevir- 
anus (5) who, in an essay—published in 
1816—On the Organic Elements of the Animal 
Body, confirmed the views of Fontana and 
also substantially supplemented them. 
Treviranus held that the nerve fibers were 
‘skinny tubes which were filled with a 
tough matter, the myeline (Nervenmark) 
proper, and were held together in bundles 
by sheaths of cellular tissue’’ [cited, ac- 
cording to Henle (21), p. 776]. Contrary 
to Fontana, however, he found at the 
cylinders only one single skin, down the 
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interior surface of which there ran serpen- 
tine channels—which shows that Tre- 
viranus certainly did see the neurilemma, 
but misinterpreted what he saw. 


Fic. 7. Figure RepresentinG THE Waite Brain SussTaNnce. 
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Christian Gottfried Ehrenberg (6), of the 


ganglion cells in vertebrates and inverte- 


brates: “‘In the ganglia of avian spinal 
nerves I have seen tubular nerves and very 


(A) Snows a Turn Prange or THE Wurre Brain- 
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a Neepie, Were Detacuep FroM THE Wuite SussTANce SHOWN IN Fic. B. 

After Fontana (4), Plate V, Fig. 7, 9, 16. 


He established that there were no en- 
casing sheaths in the nerve fibers of the 
brain and spinal cord, and he was the first 
to introduce the term Nervenmark (myeline) 
by which, however, he denoted the con- 
tents of the tubes. His report contained 
the first correct drawing—here reproduced 
as Fig. 8—of a myelinated nerve fiber from 
the sciatic nerve of the live frog. 

‘Since 1833, when the use of the micro- 
scope grew fairly common, renewed activ- 
ity developed in the investigations on the 
nervous system. Although it may be said 
that, with the number of established facts, 
there also cropped up an increasing num- 
ber of errors, these errors were instructive 
and recent years show some of the dis- 
coveries to be of lasting value.’’ [J. Henle 
21), P- 777] 

The year 1833 brought the discovery, by 


Fic. 8. Last Nerve-Tuse rrom tHE Sciatic Nerve 
or A Froc 
According to Treviranus (5), Plate XIV, Fig. 75. 
[Reproduced after L. Stieda (32).] 


large, almost globular (kugelformige), ir- 
regular bodies—some ,', Linien in diameter 
—which formed the swellings proper and 
rather resemble some glandular substance"’ 
(6, p. 459). Ehrenberg was the first to 
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recognize in them structures of an in- 
dividual character, and in a second report 
(7) described them as glandular globes 
(drisenartige Kugeln), or club-like bodies 
(keulenformige Korper). Of the true im- 
portance of his observations he had not 
the slightest notion. This may be in- 











Fic. 9. Human Articutatep Bratn-Tupes. (A) 
Sprnat Corp Susstance, CONTAINING ARTICULATED 
Tuses or Exrremery Dirrertnc Tuicxness. (B) 
ArTICULATED Brain Tupes From THE Optic Nerve 
BEFORE THE CxHtasMa. (C) ArticucaTep Brain 
Tupes From THE Aupitory Nerve 
After Ehrenberg (6), Plate VI, Fig. 3, 4, 6. 


ferred both from the names he proposed 
and from the curious way in which he 
compared his globes with the small lime 
bags found in fishes and from the fact that, 
on recapitulating his first report, he does 
not so much as mention the nerve cells! 
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But Ehrenberg advanced another step 
in his study of the nerve fiber. He was 
one of the first to succeed in proving the 
existence of the central nerve fibers—he 
speaks of articulate brain tubules (gegliederte 
Hirnrohbren)—and_ sharply distinguished 
them from the peripheral myelinated nerve 
fibers and what he called the cylindrical 
simple nerve tubules (cylindrisch einfache 
Nervenrohren). 

In justice to historical truth it must be said that 
the central nerve fibers had been previously observed 
and recognized as such ty Purkinje who—as Valentin 
(8) declared in 1834—‘‘had, for some years past, been 
demonstrating them in his physiological lectures.” 
Thus Valentin, when a student at Breslau in 1829 
and 1830, had been shown these fibers (Faden) by 
Purkinje. 


According to Ehrenberg’s description 
the brain fibers are ‘‘not simple cylindrical 
fibers, but, on the contrary, might be com- 
pared with pearl strings whose beads are 
not in contact, or they resemble vitreous 
tubules having bubbles. They are always 
straight, mostly parallel, but some times 
intersecting’ ... ‘‘very rarely split into 
two, otherwise invariably hollow.’’ For 
this reason he called them intermittently 
swollen, i.e. varicose, articulate, tubules 
or channels [“‘abwechselnd angeschwollene, 
das ist varikise, gegliederte Rébren oder 
Kanale’’ (6, p. 452)] (cf. Fig. 9). 

An essential difference between the 
articulate brain tubules and the cylindri- 
cal, simple nerve tubules, i.e. between 
the central and peripheral nerve fibers, was 
found by Ehrenberg in that ‘‘the latter 
possessed a much larger inner cavity and 
therein encased very distinct, less trans- 
parent contents, which also had been 
recognized long ago’’ (6, p. 454). 

Still further merit was acquired by 
Ehrenberg, when he showed beyond any 
doubt, the direct transition of the central 
into the peripheral, myelinated nerve 
fibers, and supplemented the proofs by a 
very good drawing (cf. Fig. 10). 
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According to his description, the nerves 
of the brain and the spinal cord, after 
emerging from the central organ, ‘‘grad- 
ually lose their varicose structure, the 
connecting parts of the globular or uni- 
form joints grow thicker, and the whole 
finally takes on a cylindrical shape, of in- 
creasing regularity’’ (6, p. 459). He 
wrongly considered mone but the peripheral 
nerve fiber to be myelinated; in his opin- 
ion, the same fiber in its central course 
“shows an entirely transparent, clear, 
marrowless, interior.’’ Of the Mark (mar- 
row, i.e. myeline) within the central 


_ 


Fic. 16. A Piece or THe Sciatic Nerve at Its Issuz rrom tHE Spina Corp. 
ARTICULATED Tubes oF THE Corp To THE CyLINpRIc Tusgs oF THE SCIATIC. 
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During the ensuing years hardly any 
attention was paid to Ehrenberg’s first 
observation—entirely misconceived as to 
its importance—of the ganglion cells, 
which then usually were referred to as 
Keulenkérper (club-like bodies). The more 
violent the controversy around the ques- 
tion of the composition and importance 
of nerve fibers the more the principal in- 
terest of the discussion centered upon such 
problems as to how far these were to be 
considered artificial products, whether the 
nerve cylinders or nerve tubules were, in 
fact, hollow or solid structures, etc. 


At a, THE TRANSITION OF THE 
At p, Nerve Marrow 


EMERGING FROM THE TUBES 


According to Ehrenberg (6), Fig. 11 


nerve fibers he thought that it was a 
viscous, homogeneous juice. 


This delusion, together with another erroneous 
issumption—which led him to believe that, apart 
‘rom the central organ and the optic nerve, the ol- 
factory and acoustic and the “middle course of the 
sympathetic’’ contained central nerve fibers—explains 
vhy Ehrenberg incorrectly classified the nerve fibers 
‘is marklose (marrowless, i.e. amyelinated) varicose 
ubules (of the brain, spinal cord and the three 
higher sensory nerves), and cylinder-shaped mark- 
altige (marrowy, i.e. myelinated) tubules (of the 
peripheral nerves); to the sympathetic he ascribed 
both kinds of nerve fibers. 


Among such investigators as succeeded 
in demonstrating the existence of the gan- 
glion cells, thus elucidating the nature of 
nerve fibers, the following names may be 
mentioned, according to the years in 
which they published their respective re- 
ports: Valentin, Remak, Purkinje, Volk- 
mann, and Johannes Miller. 

It was G. Valentin (9) who—as asserted 
by K@lliker (29, p. 546) in his Micro- 
scopical Anatomy published in 1850—ren- 
dered the%first good description of the 
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nerve elements. To him the myelinated 
nerve fibers, from their extreme periphery 
to their entrance into the grey substance, 
were like many conduit-pipes which, ac- 
cording to their location, were composed 
of a sheath made up of cellular tissue of 
varying thickness, and evenly clear, trans- 
parent, semi-liquid contents; inserted be- 
tween the varicose (i.e. central) and the 
peripheral section there were particular 
‘‘intermediate fibers.”’ 

Valentin showed the wide diffusion of 
the ganglion cells throughout the brain, 
the spinal cord, the spinal and sym- 
pathetic ganglia, and distinguished be- 
tween their different forms. 

Already Valentin mentions ‘‘globules 
rounded at one side’’ and “‘furnished with 
a tail-shaped end at the other,’ dis- 
covered by Purkinje in the cortex cerebelli 
and since known by the name of Purkinje. 

The whole of them Valentin calls either 


nucleated globules (kernhaltige Kugeln) or 
globular masses (Kugelmassen), or ovet- 
lay-globules (Belegkérper), also overlay- 
masses (Belegungsmassen); the two latter 
expressions referring to their position be- 


tween the nerve tubules. Within the 
ganglion cells he described the nucleus 
and the nucleolus and their occasional 
pigmentation, and he stressed his observa- 
tion of their each having ‘‘an exterior, 
more or less distinctly cellular, covering.”’ 
The location of the ganglion cells, as 
established by Valentin,—any connection 
between nerve cells and nerve fibers was 
entirely unknown at that time—also ex- 
plains such expressions as were used by 
him—globules of the peripheral inter- 
stitial overlay-formation (Kugeln der peri- 
pherischen interstitiellen Belegungsformation) 
and globules of the pure, continuous over- 
lay-formation (Kugeln der reinen, kon- 
tinuierlichen Belegungsformation)—to denote 
peripheral and central ganglion cells, 
respectively. 
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From the purely accidental fact that the 
first of those globules (Kuge/n) were ob- 
served within ganglia, there originated 
the term ganglion or ganglionic globules 
(Ganglienkugeln), which I find to have been 
used for the first time in the Jabresbericht 
uber die Fortschritte der anatomisch-physiolo- 
gischen Wissenschaften im Jahre 1836 (Maul- 
lers Arch. f. Anat. Physiologie u. wissensch. 
Med., Jabrg. 1837). Somewhat later, 
there appears the standard expression 
ganglion cell (Ganglienzelle)—now still 
used—-and which, to quote an instance, is 
employed by A. Hannover (19, p. 556) to 
distinguish between this cell and the brain 
cell (Hirnzelle). 

Robert Remak, who wrote a number of 
neuro-histological works, in his first pub- 
lication (10) in 1836 described and illus- 
trated those strictures which afterwards 
by the name of ‘‘Lanterman’s Incisors”’ 
were to find their way into the literature 
of the subject. 

Particular mentien must be made here 
of this publication (10) on account of its 
being the first to deal with the development 
of nerve fibers. According to Remak’s re- 
port the myeline-sheathed fibers contained 
no medulla at first, and passed into cylin- 
drical form through the intermediate 
stage of transitional fibers. He had 
noticed moreover that the formation of 
myeline in the nerves of young pigeons 
advanced at a quicker rate of progress than 
in rabbits of corresponding age. 

In his next publication Remak (11) re- 
ported on the discovery of the axis cylinder. 
While many of the earlier authors, as 
Ehrenberg for instance, had considered 
the primitive fibers or primitive tubes to 
be hollow structures, and Purkinje had 
his doubts about this view, Remak found 
in these cylinders a smooth, glossy fila- 
ment, often protruding from the interior 
of the tube, which was of tougher texture 
than the sheath, and which he called the 
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primitive band (Primitivband). On being 
variously magnified and illuminated, this 
primitive band very often “impressed him 
as being composed of very minute, solid 
fibers, which, in their course, sometimes 
swelled out into small nodules.’’ For this 
reason Remak believed, not incorrectly, 
that “‘the primitive band one day would 
prove to be a primitive bundle.”’ 

Remak (25, p. 197) in an essay—pub- 
lished in 1843—on the nerves found in the 
ventral cord of Astacus fluviatilis, calls the 
axis cylinder the central bundle of nerve 
fibers (das centrale Nervenfaserbiindel), be- 
cause “‘it is composed of extremely tender 
fibers, which, within the tube, occupy 
a fourth to a third part of its diameter.”’ 

In 1837, Johann Evangelista Purkinje 
(13) stated in his ‘‘Latest researches into 
the anatomy of the nerves and the brain’’ 
—a paper read at the Naturalists’ Congress 
held in Prague—that in a ‘‘very minute, 
transparent cross-section of the nerve- 
bundles of a freshly removed nerve... 
there appeared at the extreme periphery a 
circular double-contour, corresponding to 
the encasing membrane of the nerve cylin- 
der, which, like a vessel, contains the 
myeline; thereupon follows towards the 
center a thicker circle, the stratum of the 
myeline, and in the center a multi-cor- 
nered, entirely transparent spot, which 
might be regarded as the interior channel 
of the myeline’’ (p. 177). (Cf. Fig. 11.) 

“On inspection of a thin longitudinal 
section of the hardened nerve, the center 
of the medulla displayed a minute, trans- 
parent streak. A similar phenomenon 
was observed in the cylindrical fibers, 
when they were squeezed from out of their 
hose-like elementary filament’’ (p. 177 to 
178). Purkinje thought that ‘‘those ob- 
servations pointed to some organically 
planned structure within the medulla of 
the elementary nerve cylinder, and that 
t was difficult to believe of such structural 
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relations that they should have been 
caused alone by the effect of the hardening 
agents’’ (p. 178). 

The expression ‘cylinder axis (Latin: 
cylinder axis; German: Achsencylinder), 
meant to denote the central fiber which 
was discovered by Remak—although also 
observed nearly simultaneously by Pur- 
kinje—appeared for the first time in the 
dissertation ‘‘De formatione granulosa in 
nervis aliisque partibus organismi ani- 
malis’’ published in 1839 by J. F. Rosen- 
thal [17, p. 16—quoted from J. Henle 
(21, p. 782)], a pupil of Purkinje’s. It 
seems that Rosenthal was also the first 
to use the term myeline sheath (vagina me- 
dullaris, Markscheide). 


Fic. 11. Transverse Section or A HarpenNep Nerve 
After Purkinje (13) Fig. 9. 


Concerning the ganglion cells, Purkinje 
had, as early as 1831, conceived a fairly 
adequate notion of the structure of nerve 
cells. In that year, on observing the so- 
called substantia nigra (cf. Fig. 12, A), 
he detected “‘dark-brown spots (Flocken), 
even fairly visible to the unaided eye,"’ 
and he realized at once their complete 
analogy to those ganglionic granules, 
afterwards discovered by Ehrenberg. 
Purkinje then studied ganglion cells from 
widely different parts of the central 
organ: e.g., of the cerebral and cerebellar 
cortex (cf. Fig. 12 B), of the corpus genic- 
ulatum, cornu ammonis, optic thalamus, 
substantia nigra, the pons and the olivae. 
He summarized the essential characteris- 





402 


tics of the ganglion cell—which he usually 
denoted as ganglionic corpuscles (Gang- 
litse Kérperchen)—in a manner which, 
judged by the standards of his age, was 
nothing short of remarkable: “‘A granu- 
lar, partly globular, partly round-edged 
shape, with or without one or more 
processes; their substance is fairly hard, 
transparent, consisting of a mass of free, 
probably nervous, points, and to the pres- 
sure of chemical reagents offers more en- 
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cellular or even fibroid covers, out of 
which it is impossible to remove them 
otherwise than by the strongest pressure; 
covers of this kind are not observed in the 
ganglionic corpuscles of the brain; in 
many ganglionic granules of the cerebral 
and the nervous system there are found 
pigmented spots. . . .’’ (p. 179). 

As to the meaning of the ganglion cells, 
Purkinje stated that ‘‘they probably were 
central structures, which was suggested 





Fic. 12. (A) Muttiporar GaNGLIon Cats From Susstantia Nicra, SHow1nG Picment. (B) First Drawino 
REPRESENTING THE PurKINje CeLis IN THE CEREBELLUM 
According to Purkinje (13), Fig. 16 and 17 


during resistance than any other nerve 
substance; the ganglion cell, which meas- 


ures from 


8-30 ; Bi 
3 3° of a Viennese ‘Linie , must 


be called large, if compared with other 
microscopic structures. Within, it con- 
tains a round, slightly pellucid nucleus, 
which again is encased in a larger spheri- 
cal covering, and in size is proportionate 
to the size of the ganglionic granule as a 
whole; such granules as are situated with- 
in the nerve ganglia possess individual 


by the whole of their thrice concentric 
organization, and the relation they might 
bear to the elementary cerebral and nerve 
fibers probably resembled that between 
force-centers and conducting-lines, or 
ganglia and ganglionic nerves, or cerebra! 
masses with spinal nerves and the brain 
They might be collectors, generators, anc 
distributors of the nervous organ’’ (p. 
180). 

Apart from these considerations 
Purkinje had already considered the ques 
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tion ‘‘of the relation between the gan- 
glionic corpuscles and the elementary fibers 
of the nerves and brain,"’ of which, how- 
ever, ‘‘it had been found impossible so 
far," according to his statement, ‘‘to 
ascertain anything of a definite character"’ 
(p- 179). 

Meanwhile, in 1837, Remak (12) had 
inserted the last link in the chain of such 
discoveries as were made previously to the 
appearance of Schwann’s treatise. He 
succeeded in proving that the grey color, 
observed in the sympathetic cord, was 
not caused “‘by the ganglionic globules 
there scattered, but by fibers themselves.”’ 
These, accordingly, differed from the al- 
ready known white nerve fibers by their 
peculiar structure and, in Remak’s opin- 
ion, originated within the sympathetic 
ganglion cells. In subsequent remarks 
(14, 15) he spoke of them as the grey 
fibers, or organic nerve fibers. They have 
ever since been known by his name: 
Remak fibers. 


Publication No. 15 is merely an extract from 
Remak’s extensive and well-known dissertion ‘‘Ob- 
servationes anatom. ae et microscopicae de systema- 
tis nervosi structura’’ of 1838, a copy of which has 
been at my disposal in the original and from which 
Fig. 13 is reproduced. The other publications of 
Remak (Nos. 11, 12 and 15 of the bibliography) had 
to be cited according to the sources mentioned. 


With Remak (14, p. 5) the passage in 
question runs: [It should be borne in mind 
that the fibers of the grey cords] ‘‘are not 
tubular, i.e. surrounded with a sheath, 
but naked, being transparent, almost 
gelatinous, and much more minute than 
most of the primitive tubes. They al- 
most always exhibit longitudinal lines 
upon their surface and readily separate 
into very minute fibers. In their course 
they are very frequently furnished with 
oval nodules and covered with certain 
small oval or round, more rarely irregular, 
corpuscles, which exhibit one or more 
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nuclei, in size almost equal to the nuclei 
of the ganglion globules.’’ This passage, 
together with the drawing supplementing 
it (cf. Fig. 13), clearly shows that Remak 
was quite an acute observer of the nerve 
fibers he discovered. 

But, in my opinion, particular impor- 
tance ought to be ascribed to the fact 
that Remak realized how the organic 
nerve fibers originate from the ganglionic 
globules of the sympathetic ganglia (cf. 
Fig. 13)—while he saw a peculiar differ- 
ence “between the sympathetic and the 
spinal ganglia in that within the spinal 
ganglia the fibers pass between the gan- 
glionic globules, or weave their fabric 
around the latter."" To continue in his 
own words: ““The orgariic fibers (of the 
sympathetic ganglia) originate from the 
substance of the nucleated globules. They 
are visible as cords of varying strength, 
sometimes resembling the primitive tubes, 
very transparent, but differing inasmuch 
as they are composed of the most minute, 
non-tubular fibers; or there issue forth from 
several points of the globes the most 
minute fibers, which, right from their 
origin are knotty, and quite distinctly pass 
into organic fibers.”” 

We might still mention that Volkmann 
(16), when studying frog ganglia, came 
across those globules, discovered by Eh- 
renberg; but he doubted whether the 
“extremely regular, almost quite globu- 
lar, rarely oval’’ structures represented 
any part of the nervous tissue at all. 


IV 


In rough outline we have here sketched 
the stage of development of neuro-histo- 
logical research as it was at the time of 
the publication of Schwann’s work which 
was to make his name forever famous. 

Lack of space prevents quotation from 
works from authors who failed to reach 


results of a general nature. But it would 
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be wrong to imagine the previous develop- 
ment as having proceeded along more or 
less straightforward lines. On the con- 
trary, each one of the fundamental dis- 
coveries gave rise to disputes which we 
need not enter into here. For instance, 
Arnemann, in 1787—as related by Stieda 
(32, p. 11)—declared Fontana’s discovery 
to be an “‘optical illusion.’’ Even at and 
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nated nerve fibers in the peripheral and central 
nervous system, of the grey fibers and the 
ganglion cells, the principal elements of 
which the nerve texture is composed 
had become known. But the architec- 
tural organization of the structure into 
which these elements enter remained 
shrouded in darkness as it had been 
before. 





Fic. 13. (A, B) Nerve Fisers rrom tHe Bovine Sympatuetic (200X Macniriep). (A) 4, 6, anp (B) a, 
Primitive Tuses. (A) c-h, Orcanic Nerve Fisers, at (B) 6, Some Nucieatep Corpuscres IsocaTeD FROM 


THE Course or THE OrGANIc Fisers. 
Macniriep), at 4, One Nucteatep Corpuscie. 


(C) Orcanic Nerve Fisers rrom tHe Human Sympatuetic (150X 
(D) Ganouionic GLosues From A Bovine SyMPATHETIC 


GANGLION witH OriGiInaTING OrGcanic Nerve Fisers, at 3, ONE Binucteatep GANGLION Ceti (7 = 75 X 
MAGNIFIED, 2 AND 3} = 200X Maoniriep, 4 = 150X MacGniriep) 
According to Remak (14), Fig. 2, 3, 4, 7, 9 


after Schwann's time, nearly all the histo- 
logical observations here referred to met 
with much opposition, a fact that only 
serves to add to our esteem for Schwann's 
achievement. No mention has been made 
of some theories which today appear very 
odd: e.g., Ehrenberg maintained that the 
peripheral nerve fibers were motor and 
regarded the central ones as nerves of 
sensation. 

Thanks to the discovery of the myeli- 


The merit of Theodor Schwann consists 
in his having been able to prove the 
cellular nature of the ganglion globules. 
The former names, as e.g., club-like 
bodies (Keulenkérper) or overlay-globules 
(Belegungskugeln), given to them by Ehren- 
berg and Valentin, respectively, are sufhi- 
cient to prove that no one had the slightest 
notion of their true nature. 

Schwann’s accomplishment was to form 
the permanent foundation on which the 
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impressive edifice of neuro-histological 
science could be erected. Founded on 
that base are also the further discoveries 
of which I shall point out the most im- 
portant: the real relation existing between 
nerve cell and nerve fiber (cf. Fig. 14). A 
connection between ganglion cell and 
nerve fiber had been first asserted by 
Remak for the sympathetic nervous sys- 
tem, and as early as 1840 described by 
Hannover (19); in 1842 it was definitely 
proved for invertebrates—mostly on the 
brain ganglia of Hirudo vulgaris—by Helm- 
holtz (22), and in 1844 for vertebrates by 
K6lliker (26). 
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It is odd, indeed, that in 1841 J. Henle (21) and, 
even as late as 1850, A. K6lliker (29) should declare 
themselves to have been unsuccessful in their en- 
deavor to observe these nuclei. Also Bidder (27) 
in his celebrated treatise Zur Lehre von dem Verhaltniss 
der Ganglienkorper zu den Nervenfasern (cf. Fig. 14), does 
not so much as mention the cells of Schwann. Bidder 
obviously failed to notice the nuclei of Schwann, 
although in the bipolar ganglion cells from the cere- 
bral ganglia of Esox luctus he had an excellent object 
(cf. Fig. 14) for observation—by means of which, 
on the other hand, he found sure and convincing proof 
of the direct transition of the neurilemma from nerve 
fiber to ganglion cell. 


As far as I have been able to ascertain, 
E. Reissner (30) was the first (1861) to 
form a correct notion of the regular occur- 


Fic. 14. Gancuiionic Giosutes INsertep INTO ENLARGED Parts or Wipe Primitive Tuses 


From the trigeminus of Esox /ucius. 
the ganglion cell. According to Bidder (27), Plate I. 


The existence, within the nerve fibers, 
of the cells of Schwann, was soon confirmed 
by numerous authors; the first among these 
were J. F. Rosenthal [17, p. 18, cited from 
J. Henle (21), p. 620)] and Johann N. 
Czermak (28), both of whom had been 
disciples of Purkinje, G. Valentin (20), 
R. Remak (25), and E. Reissner (30). 


Valentin’s confirmation of Schwann’s discovery 
concerns the development of the nerve fiber where he 
had observed the plentiful occurrence of the nuclei. 
Further remarks on this point will be found in my 
forthcoming monograph. 


Immediate transition of the ‘primitive sheath’’ from nerve fibers to 


[Detail from Bidder, Fig. I.} 


rence of the Schwann cells: he showed how 
to stain with carmine their spindle-shaped 
or elongated nuclei after having hardened 
the nerve in chromic acid. He found 
that these nuclei were rather sparsely 
diffused throughout the thick fibers, while 
more plentiful in the minute ones (cf. 
Fig. 15), ‘but they were always present 
in any piece of an isolated nerve above a 
certain length’’ (p. 730). That is why 
Reissner ‘‘from numerous observations on 
the nerves of man and of some vertebrates’’ 
draws the correct conclusion that the 
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nuclei, which had been “‘previously ob- 
served in the primitive sheaths of nerve 
fibers by Schwann’’ would have to be 


‘considered to represent a universal char- 
acteristic of the nerve fibers in general.”’ 
“By proving the regular occurrence of 
nuclei within the primitive sheaths of 


Fic. 15. Isoratep Nerve Fingers rrom THE Human 
Occutomororius. 4,4, Minute Nerve Fisers 
with Numerous Nuczer; 6, One Nucieus Party 
DeracHep FROM THE NEURILEMMA 

After Reissner (30), Plate XVII, Fig. 5 


nerve fibers, the correspondence with the 
sarcolemma of the cross-striated muscle 
fibers becomes complete’’ (p. 731). 


Theodor Schwann's contribution to the de- 
velopment of neuro-histology consists of: 

(4) his realization of the cellular character 
of the ganglion cells; 
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(b) his discovery of the cells since known 
by his name—although, in justice to 
historical truth, it must be mentioned 
that prior to him Robert Remak had seen 
analogous nuclei in those grey or organic 
fibers of which he gave the first descrip- 
tion; 

(c) the establishment of the so-called cell- 
chain theory in the development of the peri- 
pheral nerve fibers. 


This paper—occasioned by the centenary 
of Schwann's famous treatise—represents 
an extract from the introductory chapter 
of a monograph on the Cell of Schwann, 
the publication of which has been de- 
layed. We now usually refer to the 
sheath cells of Schwann or sheath cells, 
which is in accordance with the German 
expression Zellen der Schwannschen Scheide. 
But I doubt if by this term sheath the 
function of the cell could be adequately, 
much less exhaustively, characterized—a 
fact that I (34) hinted at years ago, and 
that I am going to revert to more fully in 
the forthcoming publication. But even 
so, at this juncture, I prefer the less com- 
mitting term cell of Schwann. This prop- 
osition perhaps wili appear the more 
justified, because it then would not give 
rise to misunderstanding—the name of 
Schwann being commonly used only with 
this particular kind of cell. 
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HOMING INSTINCT IN SALMON 
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NOWLEDGE of the migrations 
of fishes is of considerable eco- 
nomic importance and  bio- 

logical interest. Most fisheries depend on 
the congregation of certain species for 
feeding or spawning in definite regions; 
a knowledge of the movements of the 
fishes to and from these regions has aided 
the prosecution of the fishing operations 
and has been of value in attempts at 
regulation of these operations with a view 
to conservation. Russell (1937) states 
that most fish migrations consist (1) of a 
dispersal of eggs, larvae, or young fishes 
by passive drifting with the current or by 
active seeking of the normal habitat, 
then (2) of an active movement, usually 
against the current, to the spawning 
grounds, and finally (3) of a dispersal of 
the spent fishes, either by movement with 
a current or an active feeding migration. 

Salmon migrations are in general accord 
with this plan. The young fishes go 
down-stream to the sea after a stay in 
fresh water which varies in length with 
the species and with conditions in the 
stream. There follows a period of feeding 
and growth in the sea which also varies 
in length, but rarely, if ever, exceeds five 
or six years. The mature fishes now 
enter streams and proceed to spawning 
grounds; after spawning, the Pacific 
species of salmon die, while the steelhead 
trout and the Atlantic salmon may return 
to the sea, subsequently to enter a stream 
and spawn again. 


The suggestion was made many years 
ago that the salmon invariably returns for 
spawning to the stream in which it was 
hatched. Many biologists looked upon 
this view with skepticism. Jordan (1925) 
opposed the idea, and Rutter (1903) said, 


“Ie is incredible that the salmon remember their 
Native stream during two or three years of ocean life 
and that they consciously seek it when they desire 
to return to fresh water. Probably most of them do 
return to the stream from which they entered the 
Ocean, not because it is their native stream, but 
because they do not get very far from its mouth, and 
when ready to return to fresh water, it is the first 
to attract them."’ 


This belief has been maintained up to the 
present time by certain workers (Hunts- 
man, 1937a,b, 1938a,b,c,d, 1939; Ward, 
1939a,b). Others, however, have become 
convinced that salmon may go consider- 
able distances in the sea, and yet return in 
a great majority of cases to their parent 
stream (Calderwood, 1908, 1931, 1937; 
Clemens, Foerster, and Pritchard, 1939; 
Davidson, 1937; Menzies, 1938b; Pacific 
Fisherman, 1937; Rich, 1937a,b, 1939; 
Shapovalov, 1939). This paper is an 
attempt at an impartial evaluation of such 
information bearing on the question of 
““*homing’’ as is available in the litera- 
ture. 

There are several common names in use 
for the seven species of salmon and trout 
on which the studies reported here were 
made. Specific names, to avoid con- 
fusion, will be used here. The corre- 
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sponding common names are given in the 
rable. 


METHODS 


In large part, data on salmon migrations 
have been accumulated by means of 
marking and tagging experiments. Young 
fishes have been marked by the removal of 
one or more fins; adult fishes have been 
tagged by affixing a numbered tag of 
metal or other material to the caudal fin. 
The only errors inherent in the tagging 
method appear to be the possibility of loss 
of the tag, or of an increased mortality of 
tagged fishes. This method cannot be 
applied to young fishes, however, so that 


noted by other workers, and it is now the 
belief of most that to obtain valid results 
in fin-marking, it is necessary to remove 
two fins, one from each of two regions— 
as, for example, the adipose fin and one of 
the ventrals. It has also been found that 
the fin rays must be removed completely 
in order to preclude the possibility of 
regeneration. These matters are discussed 
by Rich and Holmes (1928) and by 
Pritchard (1977). 

Two general types of experiment have 
been performed. Young fishes have been 
marked in streams at the time of liberation 
from a hatchery or at the time of the 
down-stream migration. These fishes 


TABLE 1 


Common names of salmon and trout 


GENUS SPECIES 


COMMON NAME 





Oncorhynchus sp. 
gorbuscha 
keta 
kisutch 
nerka 
tschawytscha 
gairdnerii 
salar 





most experiments on Pacific salmon have 
involved fin mutilation. It has fre- 
quently been demonstrated that removal 
of a single fin or even of two members of 
the same pair of fins does not give reliable 
results. Marsh and Cobb (ig11) re- 
ported results from 1600 specimens of 
O. merka marked in the Naha River, 
Alaska, by removal of both ventral fins. 
Nearly half of the recoveries were made 
in another river, so the search was con- 
tinued for several years. Finally, Cobb 
(1917) concluded **.. . This experiment 
proves ... that the percentage of salmon 
which accidentally lose . . . one or 
more fins is much larger than most people 
suppose."” Similar experiences have been 


Pacific saimon 

Humpback or pink salmon 

Chum or dog salmon 

Coho or silver salmon 

Blueback, quinault, red, or sockeye salmon 
Chinook, king, quinnat, spring, or tyee salmon 
Steelhead trout 

Atiantic salmon 





have subsequently been recovered in this 
same stream, at sea, or occasionally in 
other streams. Adult fishes have been 
tagged in the sea, and recovered later 
elsewhere at sea or in streams. In addi- 
tion, profiting from the fact that S. salar 
makes several spawning migrations, At- 
lantic Coast workers have tagged adult 
specimens in streams after spawning 
(kelts). In interpreting results from 
marking and tagging experiments, it must 
be remembered that results will depend on 
several factors other than the actual 
number of fishes in a given area. Of first 
importance is the intensity of fishing 
operations in the area. In second place, 
is the possibility that marked or tagged 
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fishes may not be observed or reported. 
In general, rewards are offered for the 
recovery of such fishes, and in many cases, 
trained observers are stationed at can- 
neries, counting wiers, and other places 
where large numbers of fishes are easily 
seen. 


THE MARKING OF SALMON IN STREAMS 


The results of all of the experiments 
which the writer has been able to discover 
in the literature in which salmon have been 
marked or tagged in streams are summar- 
ized in Tablez. Certainexperiments in this 
group can at once be eliminated as invalid. 
Thus, experiments 6 and 25 involved the 
removal of the adipose fin only; this mark 
is very often duplicated in nature. Ex- 
periments 15, 17, 18, 26, and 28 involved 
the removal of both pectoral or both 
ventral (pelvic) fins: Cobb (1917) has 
shown that this mark may also lead to 
erroneous results. Cf the experiments re- 
maining, we must use great care in evalu- 
ating those reported by Huntsman (1938a: 
expts. 7-13.) since the tags were affixed to 
fishes caught in the estuaries of the various 
streams, with the exception of the Annap- 
olis (expt. 8). It is known that mature 
fishes may enter the estuaries of rivers, 
leave these estuaries without proceeding 
up the rivers, and later enter other rivers 
to spawn. Taft and Shapovalov (1938) 
report an experience with S. gairdnerii in 
two small California creeks. The fish in 
question was marked by removal of 
adipose and left ventral fins at the 
hatchery, two miles upstream from the 
mouth of Scott Creek, in February, 1935. 
In February of 1937, it appeared at a count- 
ing wier situated a mile from the mouth of 
Waddell Creek, a stream which enters the 
Pacific Ocean five miles north of the mouth 
of Scott Creek. The fish was taken from 
the water, further marked by removal of 
half of the dorsal fin, and scales and 


measurements taken; it was then replaced 
in the stream. Five days later, the same 
fish, easily recognizable and still un- 
spawned, was found at the Scott Creek 
hatchery. An experience with 0. tscha- 
wytscha in the Columbia River is also of 
interest here (Higgins, 1937). Over 1,000 
adult fishes from the fall spawning run 
in the Columbia were tagged at a point 
nearly five miles up the river (i.e. in the 
estuary); five of these were soon after- 
wards taken in the sea outside the river, 
and one entered a small river several miles 
north of the Columbia. It cannot then be 
stated with any degree of positiveness that 
all fishes to be found in the estuaries or 
near the mouths of rivers would normally 
spawn in those same rivers. 

Bearing these considerations in mind, 
we may now turn to Table 2. The ac- 
curacy of the homing of 0. merka to the 
Fraser River is beyond question. (Clem- 
ens, Foerster, and Pritchard, 1939: expt. 
19) when it is considered that nearly 2500 
fishes were recovered in Cultus Lake, 
where they had been marked, and that 
none appeared in any other river system 
than the Fraser. Furthermore, the other 
8400 recoveries were all made in areas 
which would conceivably be en route from 
the sea to the Fraser, at the time of the nor- 
mal spawning run through these areas. 
Impressive likewise are the results of Snyder 
(1931: expt. 21) in the Klamath with 0. 
tschawytscha, and of Rich and Homes 
(1928: expt. 20) with the same species in 
the Columbia. These and the other 
experiments leave but little doubt that in 
many cases the return to the stream of 
liberation is overwhelming. 

There are, however, a few cases, other 
than those which might be ascribed to 
faulty marking, in which a notable 
amount of straying has taken place 
Taft and Shapovalov (1938: expt. 29 
report that 35 specimens of O. kisutc’ 
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strayed from Waddell Creek, where they 
were marked, to Scott Creek, five miles 
away. In the same period, 140 fishes 
from the same marking appeared in 
Waddell Creek. In this experiment, every 
fish passing up both streams was ex- 
amined. The fishes marked were from 
naturally spawned eggs. Another case 
of straying is shown in expt. 28 (Pritchard 
1938, 1939) where six specimens of 0. 
gorbuscha reared and marked at McClinton 
Creek (in the Queen Charlotte Islands 
area, B.C.) from eggs from the nearby 
Tlell River, were found in the Fraser 
River, over 500 miles to the south and east. 
Thirty-four other specimens from this 
marking were found in the Gulf of Georgia, 
near the mouth of the Fraser, and only 
four entered McClinton Creek. It should 
be noted that all fishes entering McClinton 
Creek were examined. Experiments 2, 
9, 11, 14, 16, and 23 also record a very 
small amount of straying for Salmo 
species and for O. gorbuscha. The fishes 
of expts. 9 and 11 entered streams at 
considerable distances—over 200 miles— 
from the stream of tagging, but it must 
be remembered that they were tagged in 
estuaries, and might never normally 
have spawned in the river where the 
tagging was done. The fish of expt. 2 
entered a river about 100 miles from the 
river in which it was tagged. No details 
were given as to the part of the river in 
which the tagging was done. 

There are then four experiments in 
which fishes marked in a particular stream 
are known to have entered another at a 
distance of 100 miles or more away 
(2, 9, 11, 28). On the other hand, in the 
various experiments of Taft and Shapo- 
valov (1938: expts. 14, 16, 30) the straying 
was from one stream to another of com- 
parable size and situation separated from 
the first by only five miles of open coast 
line. And in Davidson's (1934) experi- 


ment (23) the fishes marked in the Ducka- 
bush River strayed into two streams 
similar in size, one eight miles away 
and the other four miles, along the same 
shore of a narrow channel. All of the 
streams in this area were observed from 
time to time during the period of the 
experiment. A preliminary report of an 
experiment not listed in the table (Hig- 
gins, 1938) should also be noted here. 
Incomplete results on marking experi- 
ments on QO. merka conducted on the 
Karluk River and the Red River, Alaska, 
show that 5 per cent of recoveries of 
fishes marked in the Karluk are made 
in the Red River, and 0.6 per cent of the 
Red River fishes stray to the Karluk. 
Both streams are watched continuously; 
they are about 35 miles apart, on Kodiak 
Island. 

Ward (19394, b) has contended that 
marking experiments of this sort are of 
no value because of the small number of 
returns. A very large number of such 
experiments have now been performed, 
however, and, as we have seen, in virtu- 
ally every case the results have been the 
same—namely, that the great majority of 
the fishes recovered in streams are found 
in the same streams which they left as 
young fishes. In view of this virtual 
unanimity, Ward's contention loses its 
force. We may then conclude that the 
majority of salmon reared and liberated 
in, or for Salmo species spawning in, a 
given stream will return for spawning to 
that same stream. We may also conclude 
provisionally that a limited and undeter- 
mined amount of straying to other streams 
will occur in certain cases. In most cases, 
this straying, when it has been observed 
to occur, has been only to streams near 
the stream of liberation. 

Several attempts have been made to 
study the return of salmon to particular 
tributaries within a large river system. 
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These experiments are reported by Rich 
and Holmes (1928), Snyder (1931), Taft 
and Shapovalov (1938), and Clemens, 
Foerster, and Pritchard (1939). We will 
first consider experiments in which the 
marked fishes were hatched, reared, and 
liberated in the same stream from eggs 
spawned in that stream. These include 
two experiments of Rich and Holmes on 
O. tschawytscha in the Little White Salmon 
River, and one in Spring Creek, both 
tributaries of the Columbia entering the 
main stream approximately 150 miles 
from its mouth. In these experiments, 
altogether, 174,000 fishes were marked. 
Most of the recoveries were made in the 
sea or in the main Columbia River en 
route to the spawning grounds, but 99 
fishes of the marked group succeeded in 
reaching the tributary of liberation, 
while three entered streams one to five 
miles up the river, and two entered streams 
five to fifteen miles down the river from 
that tributary. Snyder marked altogether 
50,000 specimens of 0. tschawytscha in 
Fall Creek on the Klamath River, Cali- 
fornia; 34 reached Fall Creek on the return 
migration, while three entered a stream 
seven miles below Fall Creek. Taft and 
Shapovalov marked S. gairdnerii in Fall 
Creek and found that 45 returned to that 
tributary, while none were recovered in 
any other; on the other hand, from a 
marking experiment in Beaver Creek, 
another tributary of the Klamath, three 
fishes appeared in streams 20 to 40 miles 
farther up the river, while 70 entered 
Beaver Creek. The results cited in expt. 
19, Table 2, should again be noted here. 
According to the report of Clemens, 
Foerster, and Pritchard (1939), the entire 
run of 0. nerka from Cultus Lake, a tribu- 
tary of the Fraser River, was marked; 
2500 marked fishes returned to the lake, 
and none was found in any other tribu- 
tary of the Fraser, although a fairly careful 


413 


watch was kept. In addition, few un- 
marked fishes appeared in Cultus Lake, 
indicating a very small infiltration from 
other areas. 

A second type of experiment involves 
the marking of fishes reared and liberated 
in the same stream, but from eggs spawned 
in another tributary or even in another 
river system. Several experiments were 
performed by Rich and Holmes (1928) 
at Bonneville Hatchery, about 100 miles 
up the Columbia River. Eggs obtained 
from various tributaries of the Willa- 
mette River, a large tributary of the Co- 
lumbia entering the latter about 75 miles 
from the sea, were used in these experi- 
ments. A total of 280,000 yearlings of 
O. tschawytscha were marked; only 6 
returned to the hatchery where they were 
liberated, and 374 were taken in the main 
river, 105 of these above the hatchery. 
To this might be added a similar experi- 
ment with fishes from Willamette eggs 
reared and liberated in Herman Creek, 
near Bonneville. In this case only 20,000 
were marked, and two returned to Herman 
Creek, while 46 were taken in the main 
river, six of these above Herman Creek. 
It should be noted that the tributaries 
from which the eggs came were in general 
at a greater distance from the sea than 
those in which the fishes were liberated; 
it should also be noted that, though 
reasonable watch was kept, none of these 
fishes was observed to enter the Willa- 
mette River. Snyder took eggs of 0. 
tschawytscha from Mill Creek, a tributary 
of the Sacramento River somewhat over 
150 miles from the sea, and reared the 
fishes in the Mt. Shasta hatchery, near 
the headwaters of the Sacramento. These 
fishes, numbering 15,400 were marked and 
liberated at the hatchery, in Sullaway 
Creek. None of the fishes ever reached 
Sullaway Creek again, but six entered 
Mill Creek, and fifteen appeared in Battle 
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Creek, several miles up the river from Mill 
Creek. There is a very brief report of a 
marking experiment of this type involving 
O. nerka (Higgins, 1933). Eggs from the 
Baker River, a tributary of the Skagit 
River, Washington, were transferred to 
Grandy Creek, farther up the Skagit; 
48,000 young fishes from these eggs were 
marked. The entire runs of both Grandy 
Creek and the Baker River were watched, 
and marked fishes were observed to appear 
only in Grandy Creek. This report should 
be compared with the statements of Ward 
(1939), who claims that the lower tem- 
perature of the Baker River causes the 
entire run of O. merka to be diverted into 
that tributary, and who states that in 
consequence planting experiments in trib- 
utaries above the Baker have failed. 

Finally, another experiment of Snyder's 
is of interest. Using O. tschawytscha, 
he liberated yearlings (i.e. fishes ready 
for migration) which had been raised in 
Fall Creek (Klamath River) from Fall 
Creek eggs in the Shasta River near its 
mouth and in Jenny Creek. Both of these 
streams are tributary to the Klamath; 
the Shasta River is a relatively large 
stream, entering the Klamath about 180 
miles from the sea, and Jenny Creek is 
smaller, opening about two miles below 
Fall Creek and fourteen miles above the 
Shasta. In each of two successive years, 
25,000 fishes were liberated in each stream. 
Four of the Shasta fishes entered that river, 
and none was noted at other points. At 
Klamathon Racks, above the Shasta, 
where all fishes passing up the Klamath 
are normally trapped and may be exam- 
ined, 137 of the Jenny Creek fishes ap- 
peared. Of these 85 were permitted to 
pass up the river; only one appeared in 
Jenny Creek, while 16 went to Fall Creek, 
and one to another nearby stream just 
below Jenny Creek. 

Taking these experiments with the 


others, we may conclude that when eggs 
spawned in a particular area—the nature 
and size of which for any particular case 
is as yet undetermined—are hatched and 
the young fishes reared in that same area, 
the majority of these fishes will return 
to the area to spawn. The accuracy of 
this return probably varies with species, 
with locality, and possibly with other 
factors. No estimate of the extent or 
nature of the variation can be made at 
this time. The influence of hereditary 
factors and of early environment in de- 
termining this return cannot be estimated 
on the basis of the scanty data available. 
Rich and Holmes (1928) note that more 
accurate returns were made by 0. tscha- 
wytscha in the Columbia when eggs were 
transferred from one stream to another 
which was similar in nature and location 
to the first than when transplants were 
made between streams differing consider- 
ably from one another. This appears 
generally to be the case, as noted by 
Powers (1939). 


RACES OF SALMON 


If the salmon from two different rivers 
do not mix to any great extent at the time 
of spawning—i.e. if the majority of the 
fishes return for spawning to the stream 
in which they were hatched and reared— 
then we might expect that noticeable 
differences would come to exist between 
the salmon inhabiting various streams. 
Measurements which show this to be the 
case were begun on the Pacific Coast by 
C. H. Gilbert (1913), who applied the 
method of scale measurements developed 
in Scotland for S. salar to a study of the 
life histories of Oncorhynchus species. In 
particular the studies on 0. in the 
various rivers of British Columbia are of 
great importance (Gilbert, 1914-24; Clem- 
ens and Clemens, 1925-1937; Clemens, 
1938). Certain of these measurements 
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have been selected out of the mass of data 
presented in these reports; similar results 
would follow from a consideration of the 
others. 

O. merka in British Columbia may 
migrate to the sea in its first year—i.c. 
in the summer after the eggs are hatched, 
or may remain for one, two, or even three 
years in fresh water. The adult fish may 
return from the sea to fresh water in the 
fall of its third year, or may stay in the sea 
in a few cases until it reaches its seventh 
year. The run which enters a stream will 
be composed of fishes belonging to several 
different age groups. These age groups 
are determined by examination of the 
scales, and designated by a special nota- 
tion (for details, see Gilbert and Rich, 
1927). The age of the fish at maturity is 
denoted by an Arabic numeral, while the 
year of its life in which it descended to the 
sea is indicated by a subscript to that 
numeral. Thus, a fish which was hatched 
from eggs spawned in the fall of 1930, 
which descended to the sea in the summer 
of 1931 and which returned from the sea 
in the fall of 1933, would belong to the 
31 group; if on the other hand the fish, 
hatched from 1930 eggs, remained in fresh 
water until the spring of 1933, then de- 
scended to the sea, to return in 1935, it 
would be placed in the 53 group. 

We will first consider the age distribu- 
tion in four British Columbia river sys- 
tems. The Fraser River, some 700 miles 
in length, is by far the largest of these; it 
opens into the Strait of Georgia, about 
15 miles north of the southern boundary 
of the province. Rivers Inlet is located 
just north of the northern end of Van- 
couver Island, a little more than 250 
miles north and west of the mouth of the 
Fraser; into it opens a small river system 
perhaps 50 miles in length, which in- 
cludes a lake a few miles from the sea. 
The Skeena River, about 250 miles long, 
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opens into Chatham Sound, somewhat 
more than 200 miles north of Rivers Inlet. 
It is roughly paralleled over most of its 
course by the Nass River, which opens 
through Observatory Inlet into Chatham 
Sound a little over 50 miles to the north. 
In Table 3 are listed the average per- 
centages, over a ten year period from 1926 
to 1935 inclusive, of each age group in the 
runs of each of the four rivers. The 
numbers in each age-group were obtained 
by a study of scales from 1,000 to 2,000 
individuals, taken at intervals throughout 
the course of the spawning run each year. 
It is evident that considerable differences 
exist. Thus, the fishes enter the southern 


TABLE 3 
Average percentages of age groups in runs of O. nerka to 
British Columbia rivers, 1926-1935 inclusive 
(Calculated from data in Clemens and Clemens, 
1926-37) 





AGE RIVERS 
GROUP INLET 





42 62 
52 35 
$3 2 
63 I 

















streams at an earlier age, and leave the 
fresh water sooner in these rivers than in 
the northern ones. It is of great interest 
to note that the largest differences are 
those between the fishes of the two closest 
rivers—fiamely the Skeena, where 50 
per cent of the run are 42 fishes, and the 
Nass, where only 20 per cent are to be 
found in this class, while the 53 fishes 
constitute 65 per cent of the total. 
Measurements of the lengths of the same 
fishes are also available. These measure- 
ments have been analyzed by the author 
for the principal age groups in the runs of 
the Nass and Skeena Rivers for 1925, 
and for subsequent years as indicated 
in Table 4. The particular years have 
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been chosen on the assumption that the 
age at maturity is an inherited character- 
istic, and that therefore the progeny of 
the four-year-olds of 1925 will not appear 
until 1930. The significance of the table 
is not, however, dependent on this as- 
sumption. Table 5 shows the differences 
in length for each age group, together 
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stating that such a difference would have 
arisen due to chance variations no oftener 
than once in approximately 400 cases. 
On this basis it is evident that, with the 
single exception of the 52 males in 1925, 
the fishes entering the Nass River are 
significantly larger than those entering 
the Skeena. 


TABLE 4 
Mean lengths (inches) of O. nerka in the Nass and Sheena Rivers in certain years, calculated for the principal age groups 
(From data in Clemens and Clemens) 





a 


$2 





M F 





25-59 23 -2§ 


24.72 23-95 


26.33 25.25 














25-93 24.80 


26.51 25.38 


27.27 25.86 














TABLE 5 


Differences in mean length (inches) of O. nerka in the Nass and Skeena Rivers in certain years, with the standard 
errors of the differences 





$2 





M F 


F M 





1929 
1930 
1933 
1935 





0.86 + 0.1 
I1.22+0.1 


4.48 t0.1 





1.07 0.1 
0.go+ 0.1 
3-91 + 0.1 


0.34 $0.2 


1.79 0.1 





0.94 + 0.2 





1.§§ 0.2 — 


1.43 $0.1 


0.61 + 0.1 





2.96 + 0.1 


4-89 0.1 


0.81 +0.1 


4-86 + 0.1 





with the standard errors of these differ- 
ences. The standard error is a measure of 
the amount of variation which might be 
expected in a series of samples by the 
operation of chance alone in the process 
of sampling. We will for present pur- 
poses consider a difference significant if it 
is as great as, or greater than, three times 
its standard error. This is equivalent to 


Similar results were obtained in the 
Alaska Peninsula region by Gilbert and 
Rich (1926). They tagged a large num- 
ber of adults of O. merka near the Shuma- 
gin Islands, south of the Alaska Peninsula, 
and at the same time took scales from these 
fishes. When the fishes were subsequently 
recovered in Alaskan Rivers, scale studies 
were made to determine the ages of the 
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fishes. Two such series are summarized 
in Table 6. These data will be discussed 
more extensively in a later section. Data 
are given by MacGregor (1923) and by 
Snyder (1931) which permit comparison 
of O. tschawytscha in the Sacramento and 
Klamath Rivers, California. These data 
are summarized, together with the dif- 
ferences, in Table 7. 

In addition to these actual measure- 
ments, there are many observations sup- 
ported by no published data which are 
to be found in the literature. Thus, Royal 
(Pacific Fisherman, 1937) is quoted as 
stating that the range of weight of 0. 
tschawytscha in the Skagit River, Washing- 
ton, is from 28 to 34 pounds, while in the 
nearby Green River the range is 12 to 14 
pounds. He also states-that 0. kisutch in 
Lake Washington is smaller than in the 
Skykomish River, 25 miles to the north. 
Alm (1934) studied the various character- 
istics of S. salar in Swedish rivers and he 
concludes that each of these rivers is 
inhabited by a population possessing 
distinctive and characteristic habits of 
growth. Calderwood (1937) mentions 
that S. salar in the River Ness, Scotland, 
weighs from 17 to 40 pounds, while in the 
River Beauly, opening only 7 miles farther 
up Moray Firth, the weight is from 8 to 
10 pounds. 

There is also a small amount of material 
indicating the existence of differences 
between the salmon inhabiting various 
tributaries of the same river system. 
Gilbert is said to have noted as early as 
1915 the existence of two separate groups 
of O. nerka in the Nass River run. Gilbert, 
and later Clemens, collected data on the 
fishes of Meziadin Lake and of Bowser 
Lake, the only two known spawning 
grounds for O. nerka in the Nass watershed. 
For example, in Clemens and Clemens 
(1935), we find data which show the 
mean length of the Meziadin males to be 
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2.9 + 0.4 inches greater than for the 
Bowser males, while the females of the 
Meziadin group are 1.2 + 0.3 inches 
longer, on the average, than those of the 
Bowser group. Earlier data in this series 
make it quite probable that Gilbert's 
early view is correct; namely, that each 
of the two tributaries is used as a spawn- 
ing ground by a group of fishes differing 


TABLE 6 


Percentage of various age groups in samples of O. nerka 
tagged in the Shumagin Islands and recovered in 
Alaskan rivers, 1923 


(Gilbert and Rich, 1926) 





AGE GROUP rey 63 





Kvichak River 27 
Nushagak River 

















Means, differences in means, and standard errors of 
differences for several characters of O. tschawytscha 
in California rivers 
(Calculated from data in MacGregor, 1923, and 
Snyder, 1931) 





MEAN MEAN 
FOR YOR 
KLA- | SACRA- 

MATH | MENTO 





Number of ova 
Number of pyloric 


3686 + 220 


3754 |744° 


42.2 + 3.2 
Number of gill rakers 

on 1st branchial 
23.5] 27-4 
80.7] 93-3 














from the group found in the other. D. L. 
Belding (personal communication) makes 
the statement that the average weight of 
two-year maiden specimens of S. salar 
is 10.5 pounds in the main Restigouche 
River, New Brunswick, while in the 
Matapedia River, a tributary, it is 12.5 
pounds, and in the Upsalquitch, another 
tributary, the average weight is 8 pounds. 
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Another characteristic which has been 
used to distinguish the salmon of different 
streams has been the time at which the 
mature fishes enter the river; thus, in the 
Columbia River, those fishes destined to 
travel far up the river enter early in the 
year, whereas those which will spawn in 
tributaries near the mouth enter at a later 
date. Rich and Holmes (1928) have 
shown that this time of entering fresh 
water is due to the influence of hereditary 
factors for O. tschawytscha in the Columbia. 
Fishes hatched from eggs transferred from 
a stream inhabited by spring run fishes to 
one inhabited by fall run fishes entered the 
Columbia in the spring, and conversely. 
White and Huntsman (1938), however, 
report an analogous experiment in which 
S. salar adopted the habits characteristic 
of the stream into which the eggs were 
introduced, instead of maintaining those 
of the stream in which the eggs would 
have been spawned. 

As a result of observations such as these, 
the statement has been made that each 
stream is inhabited by a particular ‘‘race”’ 
of salmon. In view of the manifold 
interpretations of the term “‘race’’, it 
has been thought best to avoid its use. 
The conference on salmon problems, at 
Ottawa in 1938 (Huntsman ¢f al., 1939), 
decided that the term “‘local stocks’’ was 
preferable. It can, however, be said that 
significant differences in life history, size, 
or certain anatomical characteristics can be 
shown to exist between the fishes spawn- 
ing in different streams. The question is 
discussed in some detail for Pacific species 
by Rich (1939) and generally in the dis- 
cussions at Ottawa. The conclusion ar- 
rived at at this meeting may be quoted 
here. “The salmon of a given species 
may in a locality, e.g. a river, constitute 
a more or less distinct entity, for which the 
name ‘stock’ is to be preferred." (Hunts- 
man, ¢t al., 1939.) 
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THE MOVEMENTS OF SALMON IN THE SEA 


We have been concerned thus far with 
the return of salmon to a particular river 
or tributary. It has been shown that 
the majority of fishes marked in a given 
region return to that same region to 
spawn, and that the fishes spawning in 
one region differ from those spawning in 
another. This might conceivably come 
about in one of two ways. The young 
fishes might descend from the river into 
the sea and remain near the mouth of the 
river, ascending the same river later simply 
because it was the first to come to their 
notice. On the other hand, once in the 
sea, they might wander some distance 
away from the river in search of food and 
subsequently return to the same river by 
an active migration. 

It should be worth while at this point, 
then, to consider the evidence which is at 
present available concerning each of these 
two hypotheses. Huntsman (1931) has 
described the distribution of the catch of 
S. salar in the Bay of Fundy. He notes 
that the fisheries depending upon the St. 
John River and Minas Basin salmon ex- 
tend but a relatively short distance from 
the mouths of these rivers (Fig. 1). 
He states, here and later (Huntsman, 
1938a), that the St. John salmon remain 
well within the zone in which the effects 
of the outflow of that river might be felt. 
No salmon tagged in the St. John has ever 
been taken in any part of the bay outside 
of this zone. Finally, Bay of Fundy sal- 
mon are never taken in the herring wiers 
at the mouth of the Bay. 

However, the results summarized in 
Table 2 indicate that this situation is not 
general. Considering only the seven ex- 
periments (1, 5, 8, 9, 19, 21, and 28) in 
which ten or more fishes marked with a 
valid mark were taken in the sea, we find 
only two (9 and 19) in which 50 per cent 
or more of the recoveries were made in 
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the sea near the mouth of the river. 
When the dates on which these recoveries 
were made are considered, moreover, it is 
seen that most of the fishes taken were 
returning to the stream from the sea in 
the regular spawning run. But in view of 
the fact that sea recoveries depend to a 
great extent on the concentration of 
fishing activities in certain areas, confi- 
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return to the streams gives further support 
to the view that salmon go considerable 
distances away from their natal streams 
in the sea. 

Huntsman (1936) has contended that 
those fishes which stray far from the 
mouth of their natal stream become lost, 
and either enter other streams or remain 
in the sea. He cites in this connection 


Fic. 1. Dorrep Argas Inpicats Recions 1x Wace Fiss (S. sacar) rrom THe St. Jonn River (1) AND THE 
Rivers or THE Minas Basin (2) Ars Taken 


(From Huntsman, 1931) 


dence can be placed in these figures as 
indicators of the distribution of fishes in 
the sea only insofar as it may be supposed 
that, in general, fishing operations will 
tend to concentrate in the areas most 
frequented by fishes. The study of Alm 
(1934) indicating that all, or nearly all of 
the salmon (S. salar) from the rivers of 
Northern Sweden go to the southern 
Baltic and remain there until time to 


the presence of very large salmon at the 
head of the Bay of Fundy, where there are 
no salmon streams; he presumes, without 
proof, that these fishes have been carried 
here by currents, and being lost have never 
sought spawning streams. More definite 
evidence in favor of this contention might 
be provided by those cases in which fishes 
have entered streams not those in which 
they were marked (Table 2, Nos. 2, 9, 
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II, 14, 16, 23, 28, 30). But it must be 
recalled that only in four of these were the 
streams entered situated at any great 
distance, and that there is some reason to 
suspect the validity of three of these 
experiments. We must say that, at pre- 
sent there is very little definite evidence 
in favor of Huntsman’s view. 

On the other hand, considering the rate 
of travel of which a salmon is capable and 
the dates and places of recovery of marked 
fishes, it is not improbable that, given the 
ability to find their way, most of the 
fishes recovered in distant places could 
have returned to their natal streams. As 
for the rate of travel, Gilbert and Rich 
(1926) report a case in which O. merka 
traveled nearly 100 miles per day; Dahl 
(1938) notes, for S. salar, a rate of 60 
miles per day for 12 days; Menzies (1937) 
states that a specimen of S. salar went 
24 miles per day for 17 days, and William- 
son and Clemens (1927) record, for 0. 
tschawytscha, 19 miles per day for 14 days. 
Applying these figures to S. salar tagged 
in the Margaree River, Nova Scotia, we 
find in the reports of Rodd (1917-38) 
that the longest interval between tagging 
in the Margaree and recovery in New- 
foundland, where most of the distant 
recoveries were made, was one year, eight 
months, and fourteen days. This fish 
was taken on August 1, 1932; the last 
day in this year on which a tagged fish 
was taken along the coast near the 
Margaree was August 20. In order to 
cover the distance of 400 miles in 19 days, 
a rate of travel of 21 miles per day would 
be necessary. This is entirely possible. 
This is the only recorded case in which 
such an exact comparison can be made; 
in the only other valid case where rela- 
tively large numbers of sea recoveries 
were made (Snyder, 1931) all of the fishes 
taken in the sea had ample time to return 
to the Klamath. There is one single 
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exception to these statements. Prit- 
chard’s (1939) experiment (Table 2, 28) 
has already been discussed. The 34 
remote recaptures in this case were all 
made in the Georgia Strait region, at the 
time of the normal run to the Fraser River. 
Since six fishes were taken in the Fraser, 
the presumption is that all would have 
entered that river. 

More definite information concerning 
the movements of salmon in the sea has 
been obtained by experiments in which 
adult fishes have been tagged in the sea. 
Snyder (1931) tagged 53 specimens of 0. 
tschawytscha in Monterey Bay, California, 
and recovered fourteen of these; ten were 
retaken in Monterey Bay, and the others 
at intervals up the coast to the north, as 
far as 500 miles away. Much more ex- 
tensive work has been carried on, largely 
with the same species, by the workers at 
the Pacific Biological Station, British 
Columbia. Several papers have appeared 
(Craigie, 1926; Clemens, 1930, 1932; 
Pritchard, 1930; Williamson, 1927; Wil- 
liamson and Clemens, 1932). They will 
be summarized briefly here. Of 386 
specimens of O. tschawytscha recovered 
from tagging experiments on the cast 
coast of Vancouver Island, 252 went south 
to Washington, Oregon, and California, 
and of these, 231 entered the Columbia 
River (Fig. 2). Of 274 recoveries from 
fishes tagged on the west coast of the 
Queen Charlotte Islands, 20 appeared in 
Washington and Oregon, and of these 7 
entered the Columbia River. Most of the 
rest of these fishes entered the rivers of the 
Georgia Strait-Pudget Sound region, espe- 
cially the Fraser River (Fig. 3). Rich 
(personal communication) reports that 
O. tschawytscha has been shown to mi- 
gtate from southeastern Alaska to the 
Columbia River. In this connection it is 
of the greatest interest to note that Rich 
and Holmes (1928) observed that a speci- 
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men of 0. tschawytscha marked in the Co- ward entrances to the straits and channels 
lumbia River went north as far as south- of southeastern Alaska made extensive 
eastern Alaska. We might also mention journeys north and south through the 
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DISTRIBUTION OF 
CHINOOK SALMON TAGGED IN THE SEA 
BARCLAY SOUND, BRITISH COLUMBIA, 1925 
(WILLIAMSON, 1927) 


Ficurs 2 
here the experiments of Rich (1926) and complicated passages of this area. Fi- 


of Davidson and Christey (1938) which nally, Sato (1937) has shown that 0. 
showed that salmon tagged at the sea- merka, O. keta, and O. gorbuscha tagged 
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in the sea in the Kamchatka region north only along the coast of Newfoundland but 
of Japan disperse to many streams, some to the Gulf of St. Lawrence shores of 
telatively remote from that region. Canada as well. Port-aux-Basques is lo- 

Only one report on the sea-tagging of cated at the southwestern tip of New- 
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f°) 100 KILOMETERS 


DISTRIBUTION OF 
CHINOOK SALMON TAGGED IN THE SEA 
HIPPA ISLAND, BRITISH COLUMBIA, 1925 
(WILLIAMSON, 1927) 


Ficurs 3 


North American Atlantic salmon has foundland, on one side of Cabot Strait, 
appeared. Belding (1939) reports that one of two entrances to the Gulf of St. 
fishes tagged in the sea off Port-aux- Lawrence from the Atlantic. This report 
Basques, Newfoundland, dispersed not is of interest when it is realized that many 
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of the fishes tagged in various Canadian 
streams flowing into the Gulf of St. 
Lawrence were later recovered in New- 
foundland. 

Menzies (1939) gives an excellent sum- 
mary of the experiments in which Euro- 


ATLANTIC 


LOCH INGHARD, SCOTLAND. 
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Whitby in England, while another went 
an equal distance across the North Sea 
to Sognefjord,; Norway. Menzies notes 
that the scales of the fishes showed growth 
habits characteristic of the regions to 
which they miigrated. These results, 
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OISTRIBUTION OF 
SALMON TAGGED IN THE SEA 


(MENZIES, (937) 
Ficurs 4 


pean Atlantic salmon have been tagged 
in the sea. Figure 4 shows the results of 
such an experiment (Menzies, 1937) in- 
volving the tagging of 1255 fishes at Loch 
Inchard, Scotland. Most of the recoveries 
were made along the northern Scottish 
coast, but one fish traveled 400 miles, to 


together with those of Dahl and Somme 
(1935-7) have led to the belief that there 
is a general movement of salmon from west 
to east, both on the Scottish and Nor- 
wegian coasts, at the time of the spawn- 
ing migration. Menzies (1939) concludes: 
“The whole of the experiments are not 
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by any means inconsistent with a feeding 
ground at some indeterminate distance 
from which an easterly migration takes 
the fish to the coasts after their feeding 
period is finished."’ 

Finally, we will consider the experi- 
ments of Gilbert (1924) and Gilbert and 
Rich (1926). They tagged a large num- 
ber of specimens of O. merka in the Shuma- 


(Fig. 5). Moreover, scales were taken 
from each fish at the time of tagging. 
Studies were subsequently made of the 
scales of those fishes which were recov- 
ered, and it was found that the life histo- 
ries of these fishes were characteristic of 
the streams which they entered. Table 6 
gives the results of one such series; it 
was known from other observations that 


SHUMAGIN 13. 


DISTRIBUTION OF 


SOCKEYE SALMON ‘TAGGED IN THE SEA 


“eit ISLAND, ALASKA, 3 
GILBERT AND RICH, 1926 


Ficure 5 
(Note: A very large number of fish are taken on the south side of Isanotski Strait, due to intensive fishin 
eee there. Rich (personal communication) thinks it probable that the salmon pass northward throug 
nimak Pass, 100 miles to the west, rather than through Isanotski Strait, as indicated here.] 


gin Islands region, Alaska. Recoveries 
in an area where an intensive sea fishery 
is conducted, showed that most of the 
fishes taken in this region passed along the 
southern side of the Alaska Peninsula, 
around its tip to the northern side, and 
thence dispersed to all of the salmon 
streams of the Bering Sea shores of the 
Alaska Peninsula and of Bristol Bay 


most of the Kvichak fishes normally 
spend two years in fresh water and go to 
sea in their third year; 84 per cent of the 
recoveries in the Kvichak showed this 
habit. On the other hand, most Nushagak 
fishes normally go to sea in their second 
year; 58 per cent of the recoveries showed 
such a record on their scales. Other 
differences are also evident from the table. 
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THE HOMING INSTINCT 


It will be recalled that at the beginning 
of the previous section two alternative 
hypotheses were proposed. It was sug- 
gested that the majority of fishes from a 
given stream never went far from that 
stream in the sea, with the corollary 
that if they did wander off, they became 
lost, and were unable to return except by 
accident to that stream. We have seen 
that, while in the case of certain rivers 
of the Bay of Fundy, there are indications 
that this may be the case, there are numer- 
ous data which indicate that a certain 
fairly large number of fishes may leave the 
vicinity of the natal stream. It has been 
shown that these fishes would have time 
to return to this same stream, given the 
ability to find it. It has also been shown 
in certain cases that large-scale movements 
of fishes over distances of several hundred 
miles take place; in a few instances, dif- 
ferent fishes have been shown to cover the 
same lengthy migratory courses in oppo- 
site directions, as, for example, the move- 
ments of 0. tschawytscha from the Colum- 
bia River to southeastern Alaska, and 
from Alaska to the Columbia River. 
Finally, in two cases, numbers of sea- 
tagged fishes have traversed considerable 
distances and later entered streams nor- 
mally inhabited by fishes having life his- 
tories similar to those shown by the 
scales of the tagged fishes. 

All of these facts are much more easily 
explained by the second hypothesis, 
namely, that fishes may leave the general 
vicinity of their natal streams and travel 
considerable distances in the sea, but 
that the majority of such fishes subse- 
quently return to the same stream. In 
addition, certain results cited in earlier 
sections are in accord with this hypoth- 
esis. That the salmon possesses some 
ability to follow a definite migratory 
course is shown by the fact that a certain 
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degree of return to individual tributaries 
has been demonstrated in certain large 
river systems. If we assume that any or 
all of the anatomical and other distinc- 
tions demonstrated to exist between the 
populations of different streams are heredi- 
tary or are determined by the fresh-water 
environment, then it necessarily follows 
that no great admixture of populations 
between the two streams at spawning 
time can take place. In certain geographi- 
cal situations it is absolutely essential 
that the majority of the fishes definitely 
choose the stream from which they orig- 
inally entered the sea, if this admixture 
is to be prevented. This is true for 0. 
nerka in the Nass and Skeena Rivers, for 
example, where the Nass fishes must pass 
near the mouth of the Skeena on their 
riverward migration; nevertheless con- 
stant differences in life history between 
the stocks of the two streams have been 
observed over a period of 25 years at least. 
Other examples are numerous. 

It is of course true, as Huntsman (1937) 
has pointed out, that the most convincing 
proof of this second hypothesis which 
could be provided would consist of an 
experiment in which fishes indisputably 
originating in a certain stream were 
tagged in the sea and subsequently re- 
covered in that same stream. It is to 
be hoped that this experiment will at some 
time be performed, although the technical 
difficulties are very great. It is also true 
that most of the experiments described in 
this paper were not designed for the ex- 
press purpose of determining the sea range 
of salmon which subsequently return to 
their natal streams. In consequence, we 
cannot regard this particular question as 
entirely settled. Furthermore, there are 
undoubtedly differences between the indi- 
vidual species treated here which will 
appear on further study. It is, however, 
the opinion of the author that the weight 
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of the evidence at present available is 
distinctly in favor of the parent stream 
theory, which we may state thus: Ana- 
dromous salmon or trout hatched and 
reared in a particular region will, upon 
returning to fresh water, return in the 
great majority of cases to that same region, 
even from considerable distances. It is 
to be hoped that this will be more ex- 
tensively tested in the future. It is also 
especially to be desired that attempts will 
be made to define more closely the nature 
and size of the region to which a given 
group of fishes will return, and to study 
the variations with species and locality. 
The inadequacies in our knowledge of 
these and other matters were pointed out 
by the participants in the Ottawa sympo- 
sium (Huntsman eéf a/., 1939). 


THE NATURE OF THE HOMING INSTINCT 


The existence of a certain ability to 
follow a definite migratory course leads 
naturally to the question, what sense or 
senses are involved? Very few attempts 
appear to have been made to answer this 
question. Ward (1921a, b, 1939a, b) 
studied O. nerka in the Copper River, 
Alaska, and concluded that when pre- 
sented with a choice between two tribu- 
taries, the salmon invariably chooses the 
one with the cooler water. He has also 
applied this to O. nerka in the Skagit River, 
Washington. Powers (1939) has attrib- 
uted the direction taken by 0. merka to 
(a) gradients of salinity in the sea, and 
(b) gradients of carbon dioxide tension in 
the sea and in the rivers. Although the 
suggestions made by these writers are of 
some value in indicating possibilities, 
neither has taken into consideration the 
fact that a run of fishes, whether in the 
sea or in a river, may divide, some passing 
into one river or tributary while others 
continue in their previous course. Neither 
author is willing to agree with the parent 
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stream theory as stated above. Craigie 
(1926) sectioned the olfactory nerves of 
specimens of 0. merka captured in the 
Georgia Strait region; his results were 
inconclusive. We must then say that at 
present we know little or nothing about 
any mechanism which might enable the 
salmon to find his way to a particular 
stream or tributary. Indeed, we may say, 
as Sumner (1939) has, that it is difficult 
to see how any known sense or combina- 
tion of senses would be adequate, in view 
of the fact that variations in a certain 
property of a given stream might be 
greater from year to year than would be 
the differences between that stream and a 
nearby one. Studies directed at this 
feature of the ‘“‘homing’’ question should 
prove of the greatest interest. 


SUMMARY 


1. Specimens of S. salar, S. gairdnerii, 
O. nerka, O. tschawytscha, O. gorbuscha, 
and O. kisutch reared, marked, and lib- 
erated in a particular river have been 
shown to return, in the great majority 
of cases, to that same river. 

2. There are very few cases in which it 
has been shown convincingly that individ- 
uals of any of these species have entered 
streams 100 or more miles from the one in 
which they were reared. 

3. There is some evidence that fishes 
reared in small rivers will stray in small 
numbers to similar streams not more than 
50 miles away. 

4. When eggs spawned in a particular 
tributary are hatched and the young 
fishes reared in that same tributary, most 
of the adult fishes will return to the trib- 
utary (O. merka, Fraser River; 0. tscha- 
wytscha, Columbia River). 

5. Demonstrable differences in life his- 
tory, in certain anatomical features, or in 
both exist between salmon of the same 
species breeding in adjacent rivers (0. 
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nerka, O. tschawytscha, O. kisutch, Pacific 
coast of North America; S. salar, Scot- 
land, Sweden). 

6. Similar differences exist between the 
salmon inhabiting different tributaries of 
the same large river system (S. salar, 
New Brunswick; 0. nerka, British Colum- 
bia; O. tschawytscha, Columbia River). 

7. Except for those cases in which the 
principal fishery depends upon the river- 
ward migration of fishes, and centers 
around the mouth of the river, the major- 
ity of recoveries of marked fishes at sea 
have been at considerable distances from 
the river in which they were marked 
(S. salar, Sweden, Scotland, Canada; 
O. tschawytscha, California). 

8. Practically all of the fishes recovered 
in the sea at considerable distances from 
their natal streams could have returned to 
them in time to enter with the normal run, 
granted the ability to find the stream. 

9. Fishes tagged in the sea in certain 
areas will subsequently disperse to a 
variety of streams, some at considerable 
distances (O. merka, O. keta, O. gorbuscha, 
Japan; O. merka, Alaska; O. tschawytscha, 
British Columbia, California; S. salar, 
Newfoundland, Scotland, and Norway). 
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10. Young specimens of 0. tschawytscha 
marked in the Columbia River may go 
north as far as southeastern Alaska; adults 
tagged in southeastern Alaska or farther 
south may go to the Columbia River. 

11. Specimens of S. salar tagged in the 
sea off Scotland and of O. merka tagged in 
Alaska have later appeared in streams 
remote from the region of tagging; scales 
from these fishes gave evidence of life 
histories otherwise known to be char- 
acteristic of the streams they later en- 
tered. 

12. The hypothesis most compatible 
with these facts is the following: Ana- 
dromous salmon and trout hatched and 
reared in a particular region will, when 
seeking fresh water to spawn, seek out 
and return in the great majority of cases 
to the same region, even from considerable 
distances. 

13. No mechanism is known by means 
of which fishes could so return. 
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EFFECTS OF FEEDING THYROID SUBSTANCE (Concluded) 
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THE EFFECTS OF THYROID ON TISSUES IN 
GENERAL 


TTEMPTS have been made to 
show the universal action of 
thyroid on protoplasm by 
treating isolated vertebrate, 

invertebrate, and plant tissues with ex- 
tracts of the vertebrate gland. Thus 
Carrel (1913) found that connective tissue 
(periosteum) grew faster én vitro under the 
influence of thyroid than without thyroid. 
Ebeling (1924) found that thyroid epithe- 
lium in pure culture secreted substances 
which, like extracts of the thyroid gland, 
accelerated cell division of fibroblasts 
in vitro. Sato (1930) demonstrated that 
synthetic thyroxin in 1:100,000 dilution 
accelerated the growth of cultivated heart 
tissue and fibroblasts of the chick embryo, 
as well as cultivated lung tissue of the 
rabbit embryo. In 1:500,000 dilution, 
synthetic thyroxin also stimulated growth 
of cultivated chicken myxosarcoma in 
vitro. 

Hopping (1931) found that the blood 
from an alligator injected with thyroxin 
(Squibbs) 3 days previously to the test 
showed an increase in metabolism of 
from 150 to 190 percent above the control 
(normal alligator’s) blood. Davis, Da 
Costa and Hastings (1934), studying the 
tissue metabolism of excised frog heart, 
found that after treatment for 24 hours 
with a concentration of 1 mgm. per 100 
cc. of thyroxin, the mean oxygen con- 


sumption had increased 55 percent, while 
the control had decreased 17 percent. 
Markowitz and Yater (1932) made a study 
of the action of thyroxin on cultures of 
pulsating fragments of heart muscle re- 
moved from two-day-old chick embryos. 
The thyroxin (1:500,000 dilution) in- 
creased the frequency of pulsations and con- 
tractions of the isolated tissues from 100 
per minute to 226 per minute, after 24 hours 
of treatment. Gerard and McIntyre (1932) 
fed young dogs with 0.6 gm. of desiccated 
thyroid per kilo per day for a period of 3 
to 6 weeks. At the end of the feeding 
period, it was found that isolated liver, 
heart, and vagus nerve tissues had an 
average increase of 25 percent in oxygen 
consumption, as compared with the oxy- 
gen consumption of identical tissues from 
normal dogs. 

The experiments of Hicks (1932) showed 
that the oxygen consumption of finely 
minced rat muscle tissue at 37°C. was 
increased by 20 per cent when the animal 
received hypodermic injections of 0.7 
mg. thyroxin weekly for 6 weeks prior to 
the isolation of tissue. Dye (1933) studied 
the effects of thyroxin on tissue respira- 
tion, and found that when pups approxi- 
mately 3 months old were fed large doses 
of thyroxin (168 mgm. each in 35 days), 
their isolated muscle tissues showed an 
increase in oxygen consumption of 50 
percent as compared with oxygen con- 
sumption of similar tissues from normal 
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dogs. McEachern (1935) reported some 
experimental work on the metabolism 
(as measured by Warburg's method) of 
diaphragm muscle, and of hepatic and 
renal tissues of the white rat following 
subcutaneous administration of thyroxin. 


small (up to 28 percent) and variable 
increase in the respiration of hepatic and 
renal tissues. The respiration of muscle 
tissues underwent no significant change. 
Induction of hyperthyroidism by multi- 
ple injections of the above-mentioned 


TABLE 1 
Comparison of total metabolism of normal and hyperthyroid animals to QO, and QN3/G of their isolated tissues 
Determination of tissue metabolism based on 1-hour period. (From McEachern, D., 1935. Bull. 


Johns Hopkins Hospital, Vol. 56, pp. 145-179.) 
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* Grams B.D.H. thyroideum siccum by mouth per day. 


ft Incease above average of normal series. 


Control experiments were made in each 
case with tissues from normal animals. 
At varying time intervals (22 hours to 8 
days) following the administration of a 
single dose of 10.0 mgm. thyroxin per 
kilogram of body weight, there was a 


dosage, brought about large and constant 
increases in tissue respiration. In 12 
experiments, the mean increase was 46 
percent for kidney, 73 per cent for liver 
and 75 percent for muscle. A summary of 
McEachern’s work is shown in Table 1. 
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THYROID FEEDING 


Work on thyroid treating of inverte- 
brate tissues has yielded a variety of 
noteworthy results. The respiration of 
fresh, dried, and powdered tissues of 
various invertebrates with and with- 
out addition of thyroid extract, was 
measured by the Barcroft-Warburg tech- 
nique by Ashbel (1935). It was found 
that in the case of eggs of Bombyx mori 
during aestivation and incubation, thyroid 
extract caused an increase of oxygen con- 
sumption up to 23 percent. On hiber- 
nating eggs of the same form the effect 
of thyroid extract was even more marked, 
the oxygen consumption being increased 
up to 3700 percent. With whole and 
various portions of the silk glands of 
Bombyx mori, oxygen consumption was 
increased up to 15 percent. An increase 
up tO 300 percent in oxygen consumption 
was noted with thyroid treating of un- 
fertilized eggs and with ovaries of the 
echinoderm, Spherocinus granularis. With 
fertilized eggs in all stages of development 
in the crustaceans Carcinus moenas, Eupa- 
gurus prideauxii, Portunus corrugatus, and 
Portunus bolstatus, an increase up to 300 
percent was noted in oxygen consumption. 
With the fertilized eggs of the mollusk, 
Aplepia limacina, an increase up to 200 
percent was noted. With the ovary of the 
tunicate, Ciona intestinalis, an increase of 
oxygen consumption up to 360 percent 
was noted. In every case the action of the 
thyroid extract was identical on the un- 
injured and freshly macerated tissues. 
The action of the thyroid extract was even 
more marked on suspensions of tissues 
which had been dried and powdered. 
Increases in oxygen consumption of dried 
tissues were noted as follows: up to 5,000 
percent with powdered eggs of Bombyx 
mori; 3,000 percent with powdered silk- 
glands of Bombyx mori; 9,300 percent with 
powdered ovary of Echinoderma; 4,000 pet- 
cent with powdered eggs of crustaceans; 
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2,700 percent with powdered eggs of mol- 
lusks; and 30,000 percent with powdered 
ovary of tunicates. In the case of sus- 
pensions of powdered tissues which had 
been standing for months (eggs and silk 
glands of Bombyx mori) and showed almost 
zero oxygen consumption, the addition of 
thyroid extract caused an almost imme- 
diate restoration of oxygen consumption. 
All the experiments were made with the 
thyroid extract ‘‘Elyteran’’ (Bayer). Syn- 
thetic thyroxin appeared to have no effect 
on the oxygen consumption of these 
invertebrate tissues. 

Studies on thyroid treating of plant 
tissues have effectively contributed to 
our knowledge of the effects of the hor- 
mone on protoplasm in general. Im- 
shenetskii (1932) studied the effect of 
thyroid extract (thyroidin) on Saccharo- 
mycodes ludwigii, Mucor guilliermondii, M. 
racemosus, M. ramonnianus, Rhisopus nigri- 
cans, Bacillus megatherium and B. mycordes 
by adding dilute solutions (0.02 percent to 
3.0 percent) of the extract to the food 
medium. It was found that spore forma- 
tion in yeasts and molds was stimulated, 
and their rate of reproduction was in- 
creased. The effect on spore formation 
in bacteria was slighter, and no effect 
on the rate of reproduction was noted. A 
0.§ percent concentration was found to 
be optimal, and the greatest stimulation 
occurred during the first 48 hours of treat- 
ment. Thyroxin in concentrations of 
129,000, 126,000 and 1:3,000 had no effect 
on spore formation or reproduction of 
any of the above-mentioned forms. Bud- 
dington (1919) in his experiments with 
bulbs of Allium grown in Pfeffer’s solution 
discovered that the growth of the root 
tips was retarded in proportion to the 
amount of thyroid material used. He 
noted further that the early leaves were 
not affected by the presence of thyroxin, 
and that general growth was not affected 
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by iodine compounds. Rebello (1924), 
studying the effect of thyroid on hyacinth 
bulbs, found an acceleration in growth 
when he used a powdered extract of the 
gland. Fresh thyroid seemed to have no 
effect on the growth of the bulbs. Bud- 
dington (1925, found that the root tips of 
Narcissus bulbs growing in Pfeffer's solu- 
tion, to which had been added thyroid 
gland substance, showed a growth mark- 
edly abbreviated as compared with the 
controls. With the shorter length was 
associated differentiation of special root 
tissues nearer and nearer the root tip, 
and in all cases much nearer than in the 
controls. It was concluded that thyroid 
substances cause precocious differentiation 
in both plant and animal tissues. This 
was held to suggest that animal and plant 
protoplasms are near enough alike physio- 
logically to respond similarly to the same 
endocrine substance. Hence, it is con- 
cluded that thyroid substances are in- 
fluential in essentially the same manner 
on all protoplasm. 

The work of Davis (1934) confirmed the 
findings of Buddington. Experiments 
were made in which Allium and Narcissus 
bulbs and Vicia faba plants were treated 
with injections of thyroid material, and 
seedlings of Pisum sativum were grown in 
solutions containing thyroxin. The time 
of flowering of Allium and Narcissus was 
hastened in the thyroid treated plants. 
Allium plants showed an average accelera- 
tion of 16 percent in time of flowering, and 
in height and number of flower stalks. 
Acceleration in the flowering time of 
Narcissus occurred also, but was not as 
marked as in Allium. In general, the 
green vegetative parts of the treated plants 
were depressed in growth, although they 
sometimes showed an early temporary 
acceleration. Vicia faba showed a depres- 
sion in growth in 75 percent of the obser- 
vations, and Pisum was depressed in 88 per- 
cent of the cases. 


The above observations on the effect of 
thyroid on protoplasm in general point to 
several fundamental conclusions. First, 
the metabolic processes of vertebrate, in- 
vertebrate, and plant tissues are accel- 
erated by the addition of thyroid substance 
to the culture medium, or by thyroxin 
injections prior to isolation of the tissues. 
Secondly, the accelerated metabolic proc- 
esses of isolated tissues result in reactions 
similar to those in the living vertebrate 
organism. The acceleration in metabo- 
lism of isolated animal tissues due to thy- 
roid treatment may result in either in- 
creased oxygen consumption or accelerated 
cell division or both. In the case of accel- 
erated cell division, the dosage or con- 
centration of thyroid is undoubtedly of a 
nature conducive to a predominance of 
anabolic over katabolic metabolism. In 
cases where cell division is retarded, there 
is still an increase in oxygen consumption, 
resulting from a predominance of katabo- 
lism. As was observed in the thyroid 
treatment of vertebrate organisms, the 
dosage is the factor which determines the 
predominant phase of metabolism in the 
isolated tissue. 

The above facts point to no other logical 
conclusion than that thyroid extract or the 
isolated hormone, thyroxin, in association 
with isolated vertebrate, invertebrate, or 
plant tissues, cause an acceleration in one 
or the other, or both (anabolic and kata- 
bolic) processes of metabolism. In this 
respect the above-mentioned tissues may 
be considered as near enough alike physio- 
logically to respond to the same endocrine 
substances. Hence, thyroid undoubtedly 
exerts its metabolic regulator activity on 
all protoplasm irrespective of the organism 
into which it is built. 


THYROID FEEDING OF INVERTEBRATES 


Other investigations which have added 
to our knowledge of the effects of thyroid 
substance on protoplasm in general have 
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THYROID FEEDING 


been the studies on thyroid feeding of 
invertebrates. Up to the present time, no 
one to our knowledge has demonstrated 
the presence of an active thyroid gland in 
any invertebrate organism. A study of 
the effects of thyroid feeding on inverte- 
brates is of prime importance then in 
determining whether or not organisms 
that do not naturally possess any thyroid 
structure will respond to the action of 
thyroid secretion. A knowledge of these 
effects should lead to some conclusion as 
to whether or not the thyroid is effective 
in the same physiological manner on 
organisms throughout the animal king- 
dom. The work concerning the thyroid 
feeding of invertebrates has been centered 
largely around the protozoa and insects. 

The effect of thyroid feeding on protozoa 
was first studied by Nowikoff (1908), who 
observed that Paramecia fed with an ex- 
tract of the vertebrate gland seemed to 
divide more rapidly than those kept in 
ordinary hay infusions. Nowikoff used 
Merck’s Glandula thyroidea dissolved in 
distilled water, shaken and filtered several 
times through paper and finally diluted to 
a one or two percent solution. A number 
of Paramecia (1 to 3) were placed in a few 
drops of this extract on a slide; other indi- 
viduals for controls were placed in a 
similar quantity of hay infusion medium. 
The cultures were kept in a moist chamber 
and observed daily. The observations 
indicated a larger number of individuals in 
the thyroid medium than in the hay infu- 
sion. Shumway (1914) criticized Nowi- 
koff’s method of experimentation, saying 
that the earlier worker had not made cor- 
rections for the toxic effects resulting from 
excretory products when a group of indi- 
viduals is kept in the same medium for a 
number of days. Another source of error 
in Nowikoff’s work was found in the fact 
that he made no attempt to secure closely 
related Paramecia for the experiment, the 
necessity for which is shown by the great 
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variability in reaction and viability pos- 
sessed by different races and individuals 
of this form. The experiments of Shum- 
way (1914) were based on a pedigreed line 
of Paramecium aurelia during the life his- 
tory of 420 generations. The medium in 
which the control line was kept was pre- 
pared by boiling one gram of hay in 100 cc. 
of tap water for 10 minutes, filtering and 
allowing it to stand for 24 hours, when it 
was mixed with an equal quantity of tap 
water. The experimental lines were 
treated with the regular control medium 
to which was added small quantities of 
thyroid or thymus material. No attempt 
was made to render the extracts absolutely 
bacteria-free. The individuals treated 
with thyroid were as a rule more active, 
and slightly smaller than the control indi- 
viduals, and their protoplasm was more 
transparent. The thymus treated indi- 
viduals, on the other hand, were more 
sluggish, larger, and darker than the con- 
trols. The conclusion was drawn that the 
lighter color and smaller size of the thy- 
roid individuals were effects due to accel- 
erated processes of metabolism (faster 
digestion, excretion, etc.), whereas the 
appearance of the thymus fed was due to 
the presence of undigested food granules. 
The experiments showed that thyroid 
extract greatly increased the rate of divi- 
sion of Paramecium, except at the time 
when the line was nearing the close of its 
cycle. This effect was not permanent, but 
disappeared when the thyroid feeding was 
stopped. Similar treatment with thymus 
extract gave.no accelerating effect in the 
rate of division. The conclusion was 
drawn that thyroid directly affects the 
metabolic activities of the cell, hence lead- 
ing to a faster rate of division. A very 
thorough study made later by the same 
worker (1917) substantiated his earlier 
work. It was shown that thyroid sub- 
stance fed to Paramecium aurelia or P. cau- 
datum, cither as an emulsion of raw thy- 
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roid or as a suspension of the commercial 
powder, produced a constant and signifi- 
cant increase of 65 percent in the rate of 
division as compared with that character- 
istic of individuals grown in an ordinary 
hay infusion medium. It was noted fur- 
ther that the thyroid was the only one of 
the organs of internal secretion that pro- 
duced this effect on Paramecium, and that 
boiling the extract had no effect on its 
potency. As in the earlier work, it was 
found that Paramecia, after prolonged thy- 
roid feeding, revert to the normal rate of 
division when returned to the control diet. 


TABLE 2 
Division rate of Paramecium 
Race A. Summary of experiments. Average 
division rate per day. (From Shumway, 1917. 
Jour. Exper. Zool., Vol. 22, pp. 529-563). 





EXPERIMENT THYROID DAYS 





I 2.80 35 

II 3-10 15 
Ill . 3.20 5 
IV ‘ 3-20 10 
Vv 3-70 5 
VI , 2.55 10 
vil 3.20 15 
VII 2.65 5 
Ix 0.85 20 














Average. ... 2.65 120 





Iodothyrin and iodine failed to produce 


the thyroid effect. Shumway’s data are 
summarized in Table 2. 

Buddington and Harvey (1915) deter- 
mined the effects of the thyroid from a 
variety of vertebrates on the division rates 
of ciliate protozoa. Perfectly fresh glands 
were taken from the fresh water sucker 
(Catostomus teres), the frog (Rana pipiens), 
the turtle (Cistudo carolina), the chick 
(Gallus domesticans), and the cat, (Felis 
domestica), dried- powdered, and kept in 
closed contait +» antil used. The forms 
used for experimentation were Stylonichia 
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and Paramecium. Every one of the gland 
substances used produced an acceleration 
in cell division of the ciliates. The effect 
was small for the fish thyroid and pro- 
gressively larger in ascending the phylo- 
genetic scale to the cat, so that the average 
effect was something of the order of a 300 
percent increase in rate of division. This 
led the writers to the conclusion that the 
physiological qualities of the thyroid 
glands of the phylogenetically ‘‘higher’’ 
and ‘“‘lower’’ vertebrates are constant and 
similar in all. The findings reported in 
the above three mentioned papers have 
generally been cited as a corroboration of 
the view that the active principle of the 
thyroid directly accelerates metabolism. 

In complete contradiction to the above 
conclusions are the findings of a group of 
later workers. Riddle and Torrey (1923), 
studying the effect of thyroxin on Para- 
mecium teported a slight decrease in cell 
division and a large increase in excretory 
activity in the organisms living in aculture 
medium to which the crystalline hormone 
had been added. On the basis of 18 ex- 
periments, where observations were made 
for periods ranging from 7 to 71 days, the 
mean decrease in cell division in the thy- 
roxin cultures was 4.54 percent. These 
authors emphasized the contrast between 
their observations and those of Shumway 
(where a large increase in cell division of 
Paramecia followed thyroid feeding) and 
suggested that factors in the thyroid other 
than thyroxin may have been responsible 
for Shumway’'s results. The acceleration 
in excretory processes in Paramecia was 
indicated by an increase in the number of 
accessory canals, and by a great decrease 
in the number of excretory crystals in the 
endoplasm. These investigators con- 
cluded that thyroxin promotes katabolism 
rather than anabolism, hence the slower 
division, and faster excretion of Paramecia 
when treated with the hormone. This 
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conclusion was also reached by Woodruff 
and Swingle (1923) who investigated the 
influence of thyroid products on protozoa 
by a series of experiments on a pedigreed 
race of Paramecium. The results showed 
in a clear cut manner that neither thyroxin 
(Squibb’s) nor commercial desiccated thy- 
roid, or fresh desiccated thyroid of the 
turtle produced any significant accelera- 
tion in the rate of division in Paramecium. 
These workers expressed the opinion that 
results to the contrary, published by pre- 
vious investigators were attributable to 
variations in the bacterial food supply 
which the different media afforded the 
Paramecia. Accordingly they believed all 
the studies showing that thyroid products 
accelerate cell anabolism and consequent 
division to be erroneous.. Torrey (1923) 
repeated the experiments on thyroxin 
treatment of Paramecium mentioned above 
(Riddle and Torrey, 1923), and found the 
division rate of thyroxin lines to be only 
about one-third the rate exhibited by con- 
trol lines. In this investigation, the ex- 
perimental animals were raised in a 
medium containing 0.0001 percent thy- 
roxin in N/s000 NaOH; the controls in the 
same medium less thyroxin. Later (1924) 
Torrey confirmed his earlier work on the 
effect of thyroxin on Paramecium, showing 
that the hormone depressed cell division 
independently of the food supply and hy- 
drogen ion concentration of the medium. 
The conclusion was reached that the de- 
pressant action of thyroxin increased 
directly with the concentration but with 
decreasing increments. 

Cori (1923) studied the effects of both 
thyroid and thyroxin on the division rate 
of Paramecia and reached some fundamen- 
tal conclusions. Ordinary hay infusion 
was the medium used for the controls, 
while filtered thyroid solution in concen- 
trations of 1:100, 1:200 and 1:300, and 
thyroxin solutions of 1:100,000 were 


437 


added to the medium of the experimental 
animals. It was found that a faintly alka- 
line thyroid extract of 1:200 strongly 
accelerated the rate of cell division in 
Paramecium putrinum. An equivalent con- 
centration of thyroxin (1: 100,000) in hay 
infusion only slightly accelerated the rate 
of cell division. His data are summarized 
in the following tabulation: 


Number of divisions in 24 hours averaged from 5 sister 
cultures in 5 days 


For control 4-53 4-87 3.53 5.00 5.04 
For thyroxin 
—= 14-9... 3-™ 


3-91 §-40 §.70 


The average ratio was control: thyroxin: 
thyroid = 100:102:112. 


For thyroid 1:100 — _ 


The suggestion was made that thyroid 
extract must contain some active principle 
other than thyroxin, which accelerates the 
division rate of Paramecia. If this were 
true some of the contradictions among 
earlier investigators would become rec- 
onciled. 

The work of Cori was substantiated by 
the experiments of Torrey, Riddle, and 
Brodie (1925). These investigators found 
that thyroxin in concentrations ranging 
from 1: 10,000 to 1: 1,000,000, affected Para- 
mecia the same as total thyroid in accel- 
erating certain processes of metabolism, 
especially those concerned with excretion. 
However, thyroxin had an effect exactly 
opposed to that of thyroid on the rate of 
cell multiplication. Whereas the thyroid 
accelerated cell division, thyroxin de- 
pressed the division rate of Paramecium in a 
degree directly proportional to its con- 
centration. The conclusion was reached 
that the decrease in rate of cell division in 
Paramecium was due to the action of thy- 
roxin on the organisms themselves, and 
not to changes in food supply. 

The observations of Torrey (1928) on 
thyroxin treatment of the fertilized egg of 
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several invertebrates are entirely in accord 
with those of Cori and others on thyroxin 
treatment of Paramecium mentioned above. 
Eggs from the sea-urchin, Echinometra 
lucunter, and the ascidian Phallusia nigra 
were fertilized and kept in sea water con- 
taining thyroxin in concentrations varying 
from 1:50,000 to 1:1,600,000. The 
heavier concentrations completely in- 
hibited the cleavage of the majority of 
eggs of Echinometra, and hastened their dis- 
integration. In the lighter concentrations 
a similar effect was observed, though 
decreasing as the concentration decreased. 
With Phallusia, the results were somewhat 
similar to those obtained for Echinometra. 
In the heavier concentrations, cleavage 
began later and involved fewer eggs, gas- 
trulation occurred later, and the larvae 
5-5 hours after fertilization were inferior 
both in number and in development as 
compared with controls. In the lighter 
concentrations, the effect was less drastic, 
though even in the dilution of 1: 1,000,000 
there was a general retardation of about 
10 percent in development. In the light 
of studies on the effect of thyroxin on 
division rate of Protozoa the above results 
obtained by Torrey do not present any 
great difficulty. In the Protozoa, it was 
noted that whereas thyroid extract accel- 
erated total metabolism (anabolism and 
katabolism) the isolated hormone, thy- 
roxin, accelerated only the katabolic 
processes. An accelerated rate of katabo- 
lism was in all probability responsible for 
the retarded division rate of Torrey’s in- 
vertebrate eggs treated with thyroxin. 
It is of interest here to note the similarity 
in reaction of 2 phylogenetically ‘low’ or- 
ganism (Protozoa) and the immature 
stages of phylogenetically ‘higher’ or- 
ganisms (Echinometra and Phallusia). On 
the basis of the recapitulation theory, the 
sea-urchin and the ascidian at some early 
age pass through a stage in development 
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which is physiologically if not anatomi- 
cally similar to the Protozoa. The simi- 
larity in reaction of the 2-to-8 cell stages 
of Echinometra and Phallusia to that of 
Paramecium, insofar as thyroxin is con- 
cerned, would seem to bear out this point 
beautifully. Butler (1928) confirmed Tor- 
rey’s conclusions in a report on the effect 
of various concentrations of thyroxin on 
the cleavage rate of Arbacia eggs. Thy- 
roxin in sea water in a concentration of 
1:50,000 retarded the first cleavage of the 
eggs of Arbacia punctulata by about 5 
minutes. This retardation persisted 
through all the later cleavage stages. A 
concentration of 1:100,000 produced a 
retardation in cleavage, though to a lesser 
degree than the first dosage. In a concen- 
tration of 1:25,000 retardation in the rate 
of division was about twice that produced 
by the 1:50,000 solution. 

Susaeta (1930) also confirmed the work 
of Torrey, and further substantiated the 
observations on the differential effects of 
thyroid and thyroxin on lower inverte- 
brate organisms. In this study, the cleav- 
age stages of the Pholadid mollusk Barnea 
caudida were subjected to several concen- 
trations of synthetic thyroxin and thyroid 
extract. Thyroxin, in all concentrations 
showed a retarding influence on the rate 
of development of this form. Up to con- 
centrations of 5 cc. per liter, the thyroid 
produced a slight acceleration; above that 
dosage there was a variable retardation. 
The 2-and-4-cell stages were especially sus- 
ceptible in all cases. The retarding effect 
of thyroxin in this case may well have 
been explained in terms of accelerated 
katabolism, while the thyroid effect was 
undoubtedly due to an acceleration of total 
metabolism. 

From the above investigations it is evi- 
dent that thyroid extract and the isolated 
hormone, thyroxin, affect the metabolic 
processes in the single cell of Paramecium, 
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and in the early cleavage stages of other 
invertebrates. Thyroid apparently accel- 
erates both anabolism and katabolism, 
resulting in an increased rate of cell divi- 
sion and excretion. Thyroxin, on the 
other hand, seems to affect only the kata- 
bolic processes in the cell, hence the accel- 
erated rate of excretion and the slightly 
depressed rate of cell division. 

The effect of thyroid feeding on insects 
has been studied by several workers. 
Kunkel (1918) found that feeding the 
larvae of Lucilia caesar, L. sericata and Cal- 
liphora erythrocephala exclusively upon 
mammalian thyroid tended to retard 
slightly the growth of the larvae, and con- 
sequently to reduce the size of the resulting 
pupae, a3 compared with the muscle- or 
thymus-fed controls. His studies showed 
also that thyroid tended to hasten the 
onset of pupation (shorten the larval 
period) and shorten the period of pupa- 
tion. This worker noted that the has- 
tened development and retarded growth 
caused by thyroid feeding were similar to 
the effects of thyroid feeding on verte- 
brates, though not nearly so marked. 

Romeis and von Dobkiewicz (1920) 
working with thyroid-fed larvae of Cal- 
liphora vomitoria obtained results directly 
opposite to those of Kunkel. Whereas 
Kunkel obtained accelerated metamorpho- 
sis, these investigators observed that their 
thyroid animals were retarded from 25 to 
35 hours throughout the entire period of 
metamorphosis as compared with the 
muscle-fed controls. The thyroid-fed ani- 
mals, during the early stage of larval 
development, were smaller than the con- 
trols, but this difference had disappeared 
by the time pupation occurred. In fact, 
the thyroid-fed pupae were slightly 
heavier than the controls, and the adults 
of the experimental group appeared to be 
“better fed’’ than the controls. 

The inconsistency of results reported in 
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the above two papers is undoubtedly an 
expression of differences in experimental 
technique rather than of any real differ- 
ence in the effect of thyroid gland feeding. 
The gland substance in each case was that 
of the calf, and the method of feeding in 
each was to allow the larvae to live in the 
tissue substance. Romeis and von Dob- 
kiewicz used isolated larvae, necessitating 
the mechanical control of the moisture in 
the food medium (especially thyroid) and 
a change of the food every few days to 
prevent putrifaction. The resulting ‘‘bet- 
ter fed’’ adults, obtained by Romeis and 
von Dobkiewicz by thyroid feeding may 
have been due to the frequent change in 
food supply, since it was noted that it was 
necessary to renew the thyroid more often 
than the muscle (control) substance. 
Reznitchenko (1926), studying the effect 
of thyroid feeding on Drosophila melano- 
gaster, found that no changes were pro- 
duced in the length of either larval or 
pupal period when the concentration of 
thyroid was less than 5 percent of the total 
ration. In concentrations of 10 percent 
thyroid substance there was a slight retar- 
dation in development. This latter effect 
was considered as a toxic reaction, rather 
than any specific hormonal effect. Later 
(1927) this same investigator confirmed 
his earlier work on thyroid feeding of 
Drosophila by showing that thyroidin 
added to a diet of potato and yeast pro- 
duced no effects on the rate of development 
of this form. From the experience of these 
two studies the author concluded that 
thyroid was non-specific for invertebrates. 
In contrast to the findings of Reznitchenko 
are those of Alpatov (1929). In this 
study, the extract used was powdered hog 
thyroid containing 0.42 percent of iodine. 
It was fed to the Drosophila by mixing it 
with yeast in the proportion of 0.05 gm. 
thyroid to 0.50 gm. yeast; this mixture 
then being mixed with distilled water and 
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added to the food bottles at the rate of 5 
drops per day during the larval period. 
The food bottles contained 50 gm. of plain 
2 percent agar-agar. The controls were 
fed powdered hog muscle in the same pro- 
portion that the experimentals were fed 
thyroid. For the first 48 hours of the 
experiment, the bottles were kept at a 
temperature of 30°C. and thereafter at 
28°C. Larvae o-4 hours old were placed 
on the food, and 67 hours later they were 
killed and measured. Nine experiments 
including a total of 8000 flies were thus 
measured. All the experiments showed 
definitely that the thyroid larvae killed 
just before they started to leave the food 
and crawl up the sides of the bottle were 
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make a careful study of the problem from 
a statistical point of view, and that in this 
respect, his findings are of greater signifi- 
cance than those based on random judg- 
ment of the characters affected. The data 
of Alpatov are far more reliable than those 
of Reznitchenko, because the later investi- 
gator made no attempt to correct for dif- 
ferences in fly density, which, as he stated, 
seemed to affect rate of development more 
than any other factor. There was a 10 
percent variation in each 24-hour observa- 
tion of several control groups, so that the 
differences exhibited by the experimentals 
seemed only a natural occurrence. 

Later Koller (1932) made a study of the 
effect of chemically pure thyroxin on cer- 


TABLE 3 


Larval growth 


All larvae belonging to the third stage. 
1929. Proc. Nat. Acad. Sci., Vol. 15, pp. 578-580.) 


Initial density, 80 larvae per bottle. 


of Drosophila 
(From Alpatov, W. W. 





STANDARD 
DEVIATION 


MEAN LENGTH 
(oN mx.) 


or 
VARIATION 


N | DIFFERENCE 





0.2120 
0.2266 


4: 
4: 


4-916 + 0.007 
5-138 + 0.007 





31 0.10 
41 + 0.10 


' 0.222 + 0.010 








significantly larger than the controls. 
The data from a representative experiment 
are given in Table 3. 

The experiments in which the flies were 
allowed to reach maturity showed that the 
thyroid-fed adults were slightly smaller 
than the controls. These results indicated 
to the author that thyroid feeding had an 
accelerating effect only during larval de- 
velopment and that this fact, coupled with 
the fact that the experimental adults were 
smaller than the controls, confirmed the 
work of many authors on the thyroid feed- 
ing of amphibia. The conclusion was 
reached that substances produced by the 
glands of internal secretion have a uni- 
versal effect on living organisms. It will 
be noted that Alpatov was the first to 


tain characteristics of Drosophila melano- 
gaster. This worker found that thyroxin 
had no effect on rate of metamorphosis, 
fecundity, sex ratio, size, or crossing-over 
in thisform. A slight delay in egg-laying 
was attributed to a secondary action of the 
thyroxin (higher pH in the food medium). 
From the variations in the results of thy- 
roid treatment of Drosophila, it is evident 
that much more carefully controlled ex- 
perimentation is required to make a con- 
clusive statement about the problem. 

The work of Comas (1928) indicated 
that thyroid feeding of the larvae of 
Chironomus thummi K. caused an accelera- 
tion in larval growth, especially during 
the mid-period of development. Con- 
comitant with the accelerated develop- 
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ment came an increase in size attained by 
the animals. Zavifel (1930) found that 
young or medium, later summer or fall 
larvae of Chironomus clavaticrus K. fed dried 
thyroid grew more rapidly than the con- 
trols, especially at the beginning of the 
experiment, but did not metamorphose any 
faster than the controls. Early summer 
larvae fed with thyroid extract grew very 
rapidly and metamorphosed 1 to 2 months 
earlier than the controls. The embryo 
development of fresh laid eggs was greatly 
delayed by thyroid extract, but when the 
eggs were returned to fresh water the 
embryos soon recovered from the effect and 
continued developing normally. The 
growth of larvae from thyroid treated eggs 
sometimes surpassed that of the controls. 
Muscle extracts had no stimulating effect 
on the midge larvae. 

From these studies it is evident that, for 
Chironomus at least, the age of the larvae as 
well as the seasonal form must be taken 
into consideration in dealing with the 
problem. Generally speaking, thyroid 
extract produces an acceleration in the 
early growth of all larval forms, but the 
effect on metamorphosis and final size de- 
pends on the particular seasonal form 
studied. 

Abderhalden (1919) observed that thy- 
roid feeding had no noticeable effect on the 
rate of development of the moth, Deilphila 
euphorbia, but that the pupae and adult 
forms were much smaller than those fed 
with thymus extract. This worker stated 
that the extent of variations in his results 
made it impossible to give a final conclu- 
sion until further experimental work 
showed more constant effects. Romeis 
and von Dobkiewicz (1920) noted that 
their work on Callipbora was at variance 
with that of Abderhalden, but they con- 
sidered that the difference in the forms 
used in the two experiments, together 
with Abderhalden’s variable and incon- 
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clusive results easily accounted for all 
discrepancies. 

Romeis and von Dobkiewicz (1932) and 
Romeis and Wiist (1932) noted that the 
pupae of Papilio podalirius, Vanessa io, or 
Vanessa atalanta showed little or no rise 
in metabolism following sterile injections 
of thyroxin. The hormone had no ob- 
servable effect on the growth or meta- 
morphosis of these forms. 

Kopeé (1924) reported a thyroid feeding 
experiment on the caterpillars of Lyman- 
tria dispar L. The newly hatched larvae 
were fed on willow leaves sprayed with 
water (control), and on the same type of 
leaves sprayed with a thyroidin suspension 
in water. Two to four ‘‘tablettae thy- 
reoideae’’ were used daily, though this 
gives us no indication of the relative or 
absolute quantity of thyroid in the total 
ration. The total number of thyroid 
chrysalids was 422; of controls 396. It 
was observed that the thyroid extract did 
not cause any distinct changes in the dura- 
tion of larval or pupal periods. The only 
effect noted was a diminution of weight in 
the thyroid-fed chrysalids, as compared 
with controls. These results are similar to 
those obtained by Abderhalden (above), 
with Deilphila euphorbia, and furthermore 
are based on a statistical study of the data. 
The conclusions, however, cannot be taken 
too seriously until the work is confirmed 
by check experiments, in which known 
quantities of thyroid are fed, and until the 
effects of widely varying concentrations of 
the extract on the organisms have been 
determined. 

Fleischmann (1929) studied the effect of 
parenteral injections of a 1: 10,000 concen- 
tration of thyroxin solution on the larvae 
of Lymantria dispar. The controls were 
injected with equal quantities of a normal 
salt solution, and some were left unin- 
jected. No effect was observed in the 
length of larval or pupal period of the 
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experimental animals as compared with 
the controls. Further, there were no dif- 
ferences in either weight, color, or pattern 
among the experimental and control 
groups. These findings were based on the 
performances of 61 experimental and 44 
control animals, and were cited as con- 
firming the work of Romeis (é¢ a/.) noted 
above. 

Terao and Wakamori (1924) criticized 
the work of Abderhalden (1919) and 
Romeis and von Dobkiewicz (1920) by 
suggesting that the negative results of the 
latter two investigations were due to the 
fact that the observations were based on 
the first generation only, and that if the 
observations had been carried to a second 
generation, certain effects may have been 
noted. In the experiments of Terao and 
Wakamori (1931), larvae of the silk-worm 
Bombyx mori L. were fed on mulberry leaves 
over which had been sprinkled a commer- 
cial thyroid powder. The thyroid varied 
from 1/50 to 1/400 of the weight of the 
food. It was noted that the experimental 
animals did not eat their food as readily as 
the controls, possibly because of an un- 
pleasant odor or taste of the thyroid sub- 
stance. Throughout the entire life, there 
was no acceleration observed in the rate 
of development as a result of thyroid feed- 
ing. On the contrary, the more of the 
gland substance fed, the slower the ani- 
mals developed. The adults of the experi- 
mental group were smaller than the con- 
trols, and generally in indirect proportion 
to the quantity of the thyroid given. Ina 
second generation experiment, larvae 
hatched from the eggs of those parents 
which had, as larvae, been fed thyroid 
extract were reared together with the 
second generation of the control under the 
same (control) conditions. From the 
beginning of the larval period to the end 
of the third instar, both groups behaved 
the same so far as the speed of metamor- 


phosis was concerned. From the fourth 
instar on, the progeny of the thyroid-fed 
parents passed through their developmen- 
tal stages considerably earlier than the 
control ‘progeny, the average difference 
being 12 hours at the commencement of 
moulting, and 24 hours at the end of the 
pupal period. The experimental progeny 
were smaller than the controls when 
hatched because they came from smaller 
eggs laid by the thyroid-fed animals. 
This difference, however, decreased as 
development proceeded, and at the end of 
the second instar, the opposite was the 
casg, i.c., the experimental progeny were 
larger than the controls. The experi- 
mental group kept supremacy over the 
controls in size until the beginning of the 
fifth instar, when the former became 
abruptly smaller than the latter. Conse- 
quently the resulting pupae, cocoons, and 
adults of the experimental progeny were 
smaller than the controls. In spite of the 
smaller size, however, they laid more eggs 
and produced more silk than the controls. 
Later (1931) these investigators confirmed 
their earlier work on the second generation 
effect of thyroid feeding on Bombyx, and 
concluded that the action of the thyroid 
would, in time, be shown throughout the 
animal kingdom, and that the gland sub- 
stance would be shown to be specific only 
in its degree of activity in the different 
forms. 

Kahn (1921) studied the effects of thy- 
roid feeding on the larvae of Corethra plumi- 
cornis, Ecdyurus forcipula, and Tenebrio 
molitor. Other than a change in the color 
of the pupae (lighter than controls) no 
effect of thyroid feeding was observed in 
these forms. The rates of metamorphosis 
and growth were identical in the control 
and experimental groups. The conclusion 
was reached that the changes in growth 
and development of vertebrates due to thy- 
roid feeding do not appear in the inverte- 
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brates because they are not affected by the 
vertebrate hormone. A conclusion very 
similar to this was reached by Hahn (1929) 
based on his experiments with Vanessa io 
and Tenebrio molitor. The larvae of Vanessa 
were fed on nettle leaves sprinkled with 
thyroid extract. The controls were fed on 
similar leaves sprinkled with an extract of 
ox heart. There was a slight diminution 
in the rate of development of the thyroid- 
fed animals, with a slight increase in body 
weight. These differences were so small 
they were not considered due to any spe- 
cific thyroid effect. For Tenebrio no effect 
at all was observed in rate of development 
or growth as a result of feeding a concen- 
tration of 1 part thyroid to 3 parts meal. 
The experimental animals compared favor- 
ably with the controls (extract of ox heart 
in meal), in color, sexual development, 
and sex ratio. Here again the conclusion 
was made that thyroid is non-specific for 
invertebrates. 


SUMMARY 


It is clear that invertebrate organisms 
(Protozoa and insects, at least) although 
not possessing any thyroid structure, will, 
in some cases, respond to the action of the 
thyroid hormone. Further it is evident 
that, when there is a response, the reaction 
is quite similar to that seen in vertebrates; 
an increased rate of metabolic processes. 
The abundance of negative results reported 
above, however, puts us in no better posi- 
tion than was Koller (1929) when he said 
“The feeding of invertebrate animals with 
vertebrate hormones has not yet led to defi- 
nite and unambiguous conclusions."’ 

One obvious reason for the indefinite and 
ambiguous conclusions, as mentioned pre- 
viously, is that no systematic attempt has 
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been made up to the present to determine 
the influence of a logically planned series 
of concentrations of thyroid substance on 
an invertebrate organism. From the liter- 
ature, it is difficult to determine the exact 
dosage, either absolute or relative to the 
total ration, that was fed in the great . 
majority of experiments that have been 
reported. Further, it is evident that in 
most cases only one or at most a very few 
different concentrations were used. If a 
variety of concentrations had been used, 
and careful statistical comparisons had 
been made, many of the negative results 
obtained by earlier investigators, working 
with only one concentration, would un- 
doubtedly have been found to be due to the 
toxic effect of too heavy a concentration, 
or to the lack of effect from too light a 
concentration. In investigations such as 
those reviewed it is essential to determine 
at least (1) the optimal concentration for 
any particular effect; (2) the minimal con- 
centration for producing any effect at all, 
and if possible (3) the lethal concen- 
tration. 

Another question that needs consider- 
able experimental evidence for its solution 
is that of the possible transfer of the thy- 
roid effect to a second generation without 
thyroid feeding. This phenomenon has 
been asserted and denied in the literature, 
though with none too conclusive evidence 
on either side. 

An account of the experimental work by 
which the writer has attempted to solve 
some of the above questions will appear in 
a later publication. 

I am greatly indebted to Dr. Raymond Pearl, 
Dr. Thomas Park, and Dr. Antonio Ciocco for the 
helpful encouragement and criticism they have given 
me in preparing this paper. 
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THE WATER BALANCE IN MARINE MAMMALS 


By E. S. FETCHER, Jr. 
Department of Physiology, University of Chicago 


problem of the maintenance 
of the water balance in marine 
mammals, though it has received 
some attention, has never been 
adequately discussed. It is the purpose of 
this paper to bring together such limited 
and scattered data as are to be found in the 
literature with a view to providing the 
basis for a more complete study of the 
problem. Kellogg (38) has recently re- 
viewed the general structural adaptations 
of whales, and Irving (39), the problems 
of respiration in diving animals. Since 
data are available only for Cetaceans and 
Pinnipedes, these alone will be discussed, 
the herbivorous Sirenia not being con- 
sidered. 

In common with other marine forms, the 
conditions of life of marine mammals are 
relatively very constant, seasonal varia- 
tions in temperature and food supply are 
largely compensated for by migrations. 


FOOD AND WATER INTAKE 


Most of the food of the Cetaceans con- 
sists of animals isotonic with sea-water; 
baleen whales (Mystacoceti; genera men- 
tioned, Balaenoptera, Balaena, and Megap- 
tera) feed exclusively on the plankton and 
small crustaceans, as is well known (e.g. 
Norman and Fraser, ‘37, and Mackintosh 
and Wheeler, '29). Much of the food of 
toothed whales (Odontoceti; genera men- 
tioned; Delphinapterus, Globiocephalus, Pho- 
coena, Physeter, and Tursiops) is made up 
of cephalopods, especially squid and cut- 
tlefish, the body fluids of which are also 


practically isotonic with sea-water. Cer- 
tainly some Pinnipedes feed largely on 
crustaceans, Portier (‘10), for instance, 
reports five individuals belonging to two 
species (Phoca barbata and P. foetida) the 
stomachs of which were filled with crus- 
taceans. On the basis of food, it is there- 
fore not possible to differentiate the two 
types of whale, nor even the seals, for the 
present purpose. 

Several observations indicate that ma- 
rine mammals do not ordinarily drink sea 
water (e.g. Mackintosh and Wheeler, ‘29, 
Laurie *33). Portier (‘10) reports that 
even the seals referred to above, which 
have access to fresh water in the form of 
ice, were not observed to make use of it. 
Irving et al. ('35) report: ‘‘None of the 
seals were observed drinking sea water, 
but four seals shipped to Toronto in a 
warm express tank car drank fresh water 
greedily as soon as a clean supply was 
available.’’ Suzuki (‘‘Sudzuki’’ in earlier 
papers), ('24) observed that whales often 
drank after they had been wounded. 
More positive evidence that they do not 
drink, and that only minimal amounts of 
sea water are ingested with the food comes 
from observations of the stomach contents 
and analyses of the feces. Geiling and 
Robbins (personal communication), for 
example, report that the stomachs of nu- 
merous white whales (Delphinapterus leu- 
cas) which they examined, many contain- 
ing much food, were essentially ‘‘dry."’ 
Smith ('36) found only traces of Mg and 
SO, in the intestinal residua of the com- 
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mon harbor seal (Phoca vitulina) and cor- 
respondingly low amounts in the urine, 
indicating minimal sea water ingestion. 
Irving et al. (35) also report low chlorides 
in the feces. These mammals must there- 
fore depend entirely upon their food as a 
source of water, unless special mechanisms 
be assumed. 

The water requirements of marine mam- 
mals are lower than those of terrestrial 
mammals as Irving e al. ('35) have 
pointed out. Because of the low and con- 
stant temperature of their surroundings, 
and because of the insulating layer of 
blubber, no water is needed or used for 
cooling by evaporation; indeed, they have 
no sweat glands. Thus the only water 
outgo is in the urine, the feces, and the 
exhaled air. 


CONSTITUENTS OF BODY FLUIDS 


Tables 1 and 2 summarize the relevant 
data contained in the literature. They 
include the principal inorganic constitu- 
ents and the freezing point depressions. of 
various body fluids and of the urine; the 
total nitrogen for the body fluids, and the 
urea for the urines. Several other animals 
and sea water are included for comparison. 
Most of the data have been reduced to two 
significant figures, and many have been 
recalculated to comparable units. Besides 
the more complete analyses included in 
the tables, there are the following frag- 
mentary determinations: Two ‘‘Seebar’’ 
(Ursine seal, Otoes alascanus (?)) whole 
bloods, Suzuki ‘25a), A = 0.70-0.72°C; 
total N, 39-40 g/l; Cl, 96 milli-Moles/I. 
Blood sera: 20 samples of finback whale 
(Balaenoptera physalus), Laurie ('33), Cl, 
110-120 m-M/]; the following sera freez- 
ing point depressions—one dolphin (Tur- 
siops tursio), Jolyet ('o2), 0.83°C; one 
porpoise (Phocoena communis), Rodier (99), 
0.74°C; Portier ('07), two Phoca barbata, 
0.64 and 0.66°C, and three P? foetida, 0.66, 
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0.68, and 0.72°C. For the biles of the 
same seals (no determination for the third 
P. foetida) Portier reports 0.63, 0.66, and 
0.71, 0.72°C. For the pericardial fluid of 
the same dolphin referred to above, 
Jolyet gives a A of 0.80°C, and for the 
cephalo-rachidien, fluid, 0.81°C. Laurie 
('33) lists 22 chloride determinations on 
blue whale amniotic fluid, distributed from 
14 to 120 m-M/I, half between 20 and 51. 
Measurements of blood specific gravities 
are scarce for whole bloods, Suzuki ('24) 
reports 1.06 to 1.08; Myers (20), 1.04 to 
1.06. Suzuki ('24) gives 1.03 for the 
sera of seven whales. Portier ('07) re- 
ports for blue whale aqueous humour 
A = 0.70 and 0.71°C. 

Also the following fragmentary deter- 
minations on urines: Morimura ('25), 
seven Sei whales (Balaenoptera borealis) 
had freezing point depressions from 1.8- 
2.5; average, 2.1°C. Ichimi ef al. ('25) 
give 570 m-M/I urea for one finback 
whale. Portier ('07) reports A ’s of 0.73 
and 4.5°C for two seals. Laurie (33) 
determined the chloride concentrations of 
45 blue whale (Balaenoptera sibaldii) 
urines; these range from 170 to 450 m-M/1 
with many at 340-370. Irving's eight 
chloride determinations on seal urine 
range from 82 to 260 m-M/l. Two 
samples of finback whale urine tested 
by the author gave freezing point depres- 
sions of 3.1 and 1.9°C, with corresponding 
chlorides of 850 and 210 m-M/l. Similar 
determinations on the urine of a white 
whale gave 3.2°C and 75 m-M/I respec- 
tively. The specific gravities of the urines 
on which this measurement has been made 
are typically close to 1.03, with occasional 
values of 1.04, and one of 1.05. The pH 
values are about 6. 

Good samples of whale blood are diffi- 
cult to obtain, since the chances of con- 
tamination by sea water are many. The 
greatest difficulty lies in the fact that even 
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WATER BALANCE IN MARINE MAMMALS 


under the best conditions hitherto avail- 
able several hours have elapsed from the 
time of death of the animal until the time 
of sampling. This delay permits diffusion 
of sea water from lungs or intestine into 
the blood, or from the wound (the animals 
bleed freely when wounded). Further- 
more, because of the heavy insulating 
layer, the temperature of the whale drops 
very slowly indeed, so that enzyme and 
bacterial action may change the samples 
markedly. It is for this reason that 
Portier ('07) chose the aqueous humor of 
the blue whale for his osmotic pressure 
determinations, since the temperature of 
this fluid would fall very quickly, and the 
sclera is certainly completely impermeable 
to the sea salts. Other body fluids are 
probably less subject to contamination by 
sea water than the blood; analyses made 
on the smaller Cetaceans—the porpoises 
and dolphins—as well as those of seals 
shot on ice floes are certainly more re- 


liable; these may be used as a basis for 
comparison of blood samples of the large 


whales. It is on this basis that the data 
are included in the tables and the discus- 
sion to follow. 

In the opinion of the author Portier’s 
freezing point measurements of seal blood 
and bile, and of the aqueous humor of the 
blue whale are reliable; the latter for the 
reasons given above, and the former be- 
cause the animals were not in contact with 
the sea, at the time of death or subse- 
quently. Jolyet’s three similar measure- 
ments on the dolphin, high as they are, 
should also be reliable for the samples 
were taken from a living animal in the 
air. Suzuki's ('24) analyses of Ursine 
seal blood are also probably good, since 
the animals were caught in nets. If these 
results be taken as approximately correct, 
the rest of the analyses listed are concor- 
dant; and hence these too may be included 
in the discussion. 
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The most striking conclusion to be 
drawn from Table I is that the osmotic 
pressures are definitely higher than those 
of terrestrial mammals; a value of 0.69°C 
may be taken as a first approximation; 
the variations will be discussed below. 
Whole blood Na, Ca, and Cl are distinctly 
higher in marine mammals; on the basis 
of the one serum analysis available the 
concentration of NaCl in the cells appears 
to be nearly the same as in the plasma. 
The Na and Cl in this one serum analysis 
appear a little higher than normally 
found in land mammals, which is sup- 
ported by Laurie’s 20 Cl analyses; it is not 
prudent, however, to attempt to draw too 
many conclusions from this one sample. 
Macallum’s whole blood analysis is in 
sharp contrast to the others with respect 
to the Na and Cl. He gives no informa- 
tion concerning his method of sampling 
but the analysis is included because it is 
evident, especially from the K and Mg 
concentrations, that it was neither con- 
taminated with sea water, nor diluted 
with fresh water. 

The freezing point depressions of the 
urines vary from within the human range 
to well outside, and the same may be said 
for the inorganic constituents; but the 
urea is well within normal mammalian 
range, since the carnivores can secrete up 
to 2500 m-M/l. The total salt concen- 
trations range from about 16 to about 32 
g/l. The sample analyzed by the author 
is very different from the others, but the 
low chloride was checked independently 
of the author's several determinations. 
It should be noted that most of the samples 
were collected following unusual activity 
of the animal. 


WATER BALANCE 


Both Irving and Smith have concluded 
from data on common harbor seal urines 
and estimates of water requirements that 
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sufficient water, endogenous and meta- 
bolic, is provided by their food to permit 
of a urine secretion similar to that of land 
mammals. However, they reached this 
conclusion on the basis of a teleost (her- 
ring) diet, on which this seal usually 
feeds. Smith gives very complete data 
for the urine of a harbor seal following a 
meal of macerated clams, which he fed 
(by stomach tube, for the animal would 
not eat them) in order to determine the 
source of the creatinuria he observed. He 
lists (besides urea, ammonia, creatine, and 
creatinine) the important inorganic con- 
stituents and the rate of urine secretion at 
approximately hourly intervals for ten 
hours after the meal. It is possible to 
integrate these data and calculate the total 
salt and water output for this period, aid 
to correlate this with the input from the 
clams, taking into account metabolic 
water and water requirements. These 
calculations are summarized in Table 3. 

The pertinent data given are PO,, Cl, SO,, Ca, and 
Mg concentrations, and rate of urine formation, at 
hourly intervals beginning three hours after the 
meal. The Na and K may be approximated by the 
difference in milliequivalents of anions (assuming an 
effective valence of 1.5 for PO.) and cations reported; 
and the concentrations of the separate ions estimated 
on the assumption that the ratio Na/K in grams is 
2.5, which is close to a number of the urines of Table 
2. The total salt concentration at hourly intervals 
is thus obtained, whence, by graphical integration, 
the total salt and total water secreted in 10 hours. 


Smith's data from the herring diet are 
not complete enough to allow of suffi- 
ciently accurate corresponding calcula- 
tions, but he estimates that they check 
Irving's figures; the latter are used in 
Table 3, except that Irving's figure of 1 
per cent total sait for the herring is re- 
placed with 1.3 per cent, and his results 
recalculated on that basis. Oyster is 
used in these calculations instead of clam, 
no calorific data being readily available 
for clam; any differences will be negligible 
for these calculations, which, after all, 
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are only first approximations. No cor- 
rections are made for the low fecal salts. 
The data'for herring are based on the 
whole fish; those for oyster and lobster 
(included for comparison) on the edible 
portion. The calorific data, all given in 
large calories, are from Sherman ‘37). 
The initials indicate the source of data 
or calculations as being either from 
Irving (L.I.) or Smith (H.S.). 

In this particular case the seal, accus- 
tomed to a teleost diet, was unable to 
take care of the high salt concentration 
of the mollusk. The conclusion that the 
kidney must do considerably more work 
on a diet similar to that of the whale’s is 
obvious. Estimates of the work required 
of the kidney based on the data of Tables 
1 and 2 show the same result; namely, if 
in the “‘normal’’ mammal the increase in 
concentration of urea from the blood to 
urine be from 4 to 400 m-M/I, of salts 
(as NaCl) from 310 to 600 m-M/I, and of 
osmotic pressure 0.58 to 1.9°C; and in the 
marine mammal, of urea from 11 to 500 
m-M/1, of salts from 370 to 1000 and of 
osmotic pressure from 0.69 to 2.9°C; then 
the work done by the ‘‘normal’’ kidney 
is 1.8 Cal/liter of urine, and that by the 
marine kidney is 2.5 Cal/liter of urine, 
or 40 per cent more work. The higher 
osmotic pressure of the marine mammalian 
blood saves the kidney some 0.4 Cal/I, 
or 16 per cent. 

From the data presented, and from the 
above considerations, it is evident that 
the marine mammals are capable of deal- 
ing with salt concentrations outside of 
the normal range for land mammals. It 
may be assumed that the high osmotic 
pressure of the body fluids is connected 
with this problem of salt elimination. 
Portier ('10) suggested on the basis of the 
differences of osmotic pressure he ob- 
served in individual seals, and in marine 
palmipedes (six Fulamrus glacialis, A's 
from 0.63 to 0.69, average 0.66°C), that 
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the osmotic pressure of the blood varied 
periodically, becoming high at the time of 
absorption of the meal, falling to a lower 
value subsequently. It is not possible to 
evaluate this hypothesis without further 
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(Gilman ("33 ef seq.) and his co-workers, 
however, have obtained variations, last- 
ing several hours, of 10-20 per cent in 
blood osmotic pressures, by injection of 
hypertonic solutions in various animals.) 


TABLE 3 
Salt balance estimates 
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experimental work, except to observe that 
the freezing point depressions listed in 
Table I show considerable variation, and 
that in the light of other mammalian 
experience such variations are improbable. 


This hypothesis contributes little to the 
problem at hand, for it refers primarily to 
to the rate of renal secretion relative to 
the rate of intestinal absorption, and only 
secondarily to the increased urine con- 
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centration possible with higher blood 
osmotic pressure. 

It will be seen that there is a discrepancy 
between the range of normal variation of 
the total urinary salt concentration in the 
analyses tabulated (16 to 32 g/l, with 
many at 29 g/l) and the estimate of 
average total urinary salt concentration 
following a meal of invertebrates (39 or 
44 g/l). One would expect that many of 
the urines would approximate this figure 
if the kidney alone were responsible for 
removal of all ingested salt, and if no 
water were available other than that from 
the food. Actually few approach, and 
only two complete analyses (Smith, for 
the clam diet, 36 and 37 g/l) even reach it, 
whereas a great many are well below. It 
would seem impossible on the above as- 
sumptions for baleen whales, at least, to 
afford the comparatively dilute urines 
reported; except after excessive renal 
work, for which no evidence is to be 
found. It is hardly probable that the 
discrepancy is coincidental, since so many 
complete and partial analyses are available, 
nor does it seem possible that the salt 
and water estimates of the food could be 
so greatly in error. If these premises be 
accepted, it then becomes necessary to 
assume some special mechanism for the 
elimination of salts, or for provision of 
relatively salt free water, or both, the 
nature of which must be a matter of 
speculation at present. One is tempted 
to suspect modification of the buccal 
glands, since cutaneous glands are absent. 
The Cetaceans apparently have no salivary 
glands (Schulte, p. 432; Sonntag, ‘22; 
Robbins, personal communication) but 
do have glands in the tongue ‘‘more nu- 
merous than any other Mammalia’’ (Sonn- 
tag, '22). No histological account of 
these has been found. Perhaps the fact 
that Cetaceans can survive only a few 
hours out of water is related to this 
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problem, as well as to that of heat regu- 
lation. 


CONCLUSION 


In conclusion, it now appears reasonably 
certain that those marine mammals for 
which data are available have undergone 
not only morphological adaptations, but 
adaptations of their cellular physiology, 
and possibly modifications of their special 
physiology to compensate for the medium 
in which they live. The higher, possibly 
fluctuating, osmotic pressure of the body 
fluids, and the greater capacity of the kid- 
ney, afe apparently merely extensions of 
normal mammalian functions. Only fur- 
ther experimental work can decide to 
what extent this is true for any special 
mechanism for salt elimination or water 
intake. 


SUMMARY 


The literature relating to water balance 
is reviewed. The available data indicate 
a blood freezing point depression of about 
0.69°C. Whole blood Na, Ca, and Cl 
are somewhat higher than in land mam- 
mals. Most urine total salt concentra- 
tions are in the range of 16 to 32 g/l with 
many at 29 g/l; urea concentrations are 
“‘normal.’’ Estimates of urine salt con- 
centrations are made from the composi- 
tion of vertebrate and invertebrate foods, 
assuming no water intake other than that 
in the food. it is concluded that those 
marine mammals which subsist largely 
on vertebrates have no special salt clear- 
ance problem; whereas those living on 
invertebrates probably do have a special 
mechanism for the reduction of urinary 
salt concentration. 
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The aim of this department is to give the reader brief indications of the character, the content, 
and the value of new books in the various fields of Biology. In addition there will frequently 
appear one longer critical review of a book of special significance. Authors and publishers of 
biological books should bear in mind that Taw QuartTERty Review oF BioLocy can notice in 
this department only such books as come to the office of the editor. The absence of a book, therefore, 
from the following and subsequent lists only means that we have not received it. All material for 
notice in this department should be addressed to Dr. Raymond Pearl, Editor of Taz QuarTERLY 
Review or Biotocy, yer East Madison Street, Baltimore, Maryland U. S. A. 


CHEMISTRY AND SEX 


Being a review of the second edition of 
Sex and Internal Secretions. Edited by 
Edgar Allen, C. H. Danforth, and E. A. 
Doisy. Baltimore (Williams & Wilkins 
Co.), 1939. Pp. xxxvi + 1346. $12.00. 

By Gregory Pincus, The Biological Labora- 
tories, Clark University, Worcester, Massa- 
chusetts. 

The publication in 1922 of the last edition 

of F. H. A. Marshall's classical Physiology 

of Reproduction marked the end of an era of 
investigation that may well be termed the 
pre-chemical. We are now in the boiling 
midst of the chemical era, initiated deci- 
sively in 1923 with Allen and Doisy’s 
demonstration of a water-insoluble oestro- 
genic ovarian follicular hormone, given 
impetus by the discovery of a ready source 
of such substance in large amount in 
pregnancy urine, further accelerated in 
1927 by McGee's preparation of a lipoid 
androgen fraction of testis tissue and the 
finding of similar material in male urine, 
and carried into complex new fields by the 
simultaneous publication in 1927 of studies 
by Smith pe Engel and by Aschheim 
and Zondek of anterior pituitary gonado- 
tropic principles. As a result of these 
initial accelerations organic chemists have 
produced, with increasing velocity, chemi- 
cally pure steroids and related compounds 
that are (or mimic the activities of) the 
effective hormones of the gonads. In 
addition to the gonadotropic there have 
been prepared pituitary products that are 
adrenotropic, thyreotropic, mammotropic, 


lactogenic, diabetogenic, ketogenic, and 
so on. The a and experi- 
mental morphologists have employed the 
chemical preparations for the investiga- 
tion not only of specific hormonal effects 
but also for new approaches to, among a 
host of others, such varied problems as the 
nature of sex-determination in vertebrates, 
of parturition in mammals, of genital 
pathology in man. 

In this second edition of Sex and Internal 
Secretions nine zodlogists, seven anatomists, 
seven biochemists, a geneticist, a cytolo- 
gist, a psychologist, and a gynecologist 
attempt in some 1300 pages to present the 
genetic and endocrine basis of our knowl- 
edge of sex function. Even with this 
formidable authorship an exhaustive ex- 

sition is disclaimed. The book is 

ivided into five sections concerned with: 
(A) the biological basis of sex; (B) the 
physiology of the sex glands, germ cells, 
and accessory organs; (C) the biochemis- 
and bioassay of gonadal hormones; 
(D) the hypophysis and the gonadotropic 
hormones of blood and urine in relation 
to the reproductive system; (E) the addi- 
tional factors in sex functions and endo- 
crine applications in man. 

The presentation of the subject matter 
is of course bound to differ from chapter to 
chapter with so varied an authorship, 
but the general accomplishment of the 
book may be appraised by stating at once 
that an intensive reading will yield an 
extraordinary return. The biology of sex 
and its manifestation, particularly in the 
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vertebrates, is thoroughly and soundly 
presented. The editors have done a first- 
rate job of assembling and coérdinating 
the various chapters into an orderly 
whole. It is obvious that their task was 
an extremely difficult one. Even casual 
perusal reveals that certain chapters were 
completed late in 1938 whereas others 
were completed in 1937. This has necessi- 
tated addenda to a number of chapters. 

The book opens with a short introduc- 
tory chapter by Dr. Frank Lillie concerned 
chiefly with establishing the differences 
between sex determination and sex differ- 
entiation. Dr. Lillie insists that ‘‘the 
sex of the gametes and sex in bodily 
structure or expression are two radically 
different things.’’ Control of sex deter- 
mination is ‘‘chromosomal.’’ Sex differ- 
entiation is either nuclear (as in insects) 
or “‘taken over by intracellular agents"’ 
such as hormones in .the vertebrates. 
Exception might be taken to the notion of 
absolute chromosomal control of sex 
differentiation in insects on the basis of 
the demonstration of Ephrussi, Beadle 
et al. that extracellular agents are respon- 
sible for eye differentiation in Drosophila. 
Presumably in development the gonads 
and accessory structures may also be 
influenced by similar substances. Until 
we are more completely informed of the 
physiological mechanisms involved in 
early embryology absolute distinctions 
can serve only as convenient guides. For 
this reason Castle’s idea of sexuality as 
plus and minus variations in a single scale 
of graduations may have validity in spite 
of Lillie’s rejection of it for his dichoto- 
mous scheme. 

The cytological and genetic basis of 
sex is presented posthumously by Dr. 
Bridges. In this chapter the author's 
ideas of the rdle of genetic balance in sex 
determination are clearly elaborated and 
recent work in insects particularly is 
brought into line with his theories. Asa 
result there is a somewhat cavalier treat- 
ment of Goldschmidt’s work. A rather 
single-minded absorption with his own 
hypotheses led Bridges to present certain 
objections, particularly to Goldschmidt’s 
““time law of intersexuality,’’ at the same 
time ignoring Goldschmidt’s factual and 
theoretical refutations of these criticisms. 
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The two succeeding chapters by Dr. 
Willier and Dr. Witschi are, in the opinion 
of this reviewer, superlative presentations 
of the facts of the embryonic development, 
of sex and its experimental modification. 
Witschi’s general theory that ‘‘mascu- 
linization and feminization depend directly 
or indirectly on the relative activity of 
gonadal medulla or cortex and their 
related tissues’’ is supported by a beauti- 
ful array of evidence. 

Dr. mm in Chapter V discusses 
modifications in sex and secondary charac- 
teristics in birds. In accounting for 
certain primary modifications the author 
declares that the gonadal cortex produces 
oestrogens; the medulla, androgens. This 
is treading on dangerous ground since 
either gonad may produce both. Males 
and females excrete both, and castrates 
have been shown to excrete both. 
(Marker has recently isolated andro- 
sterone,  dehydro-androsterone and 
oestrone from steer’s urine, Englehart 
and Callow and Parkes demonstrated 
gm ag in cortical extracts.) It also 
is to be regretted that, in an otherwise 
rather complete exposition of the factors 

overning gonad development in birds, 

moit’s extraordinary demonstration of 
the effect of light upon the duck pituitary 
is omitted. Domm’s account of the con- 
trol of plumage dimorphism is an ex- 
tremely competent presentation of the 
modern view of this classical problem. 

A summarizing chapter by Dr. Danforth 
concludes the dest section of the book. 
It is concerned broadly with the origin 
and evolution of sex, and illustrates with 
apt examples the balance between genic 
and endocrine factors. This thoughtful 
disquisition on the development of the 
gene-hormone dichotomy tempts the re- 
viewer to elaborate upon the putative 
reality of extracellular and intracellular 
hormones. _ Resisting temptation, one 
may, nonetheless, wonder about the 
statement that ‘‘In general it seems more 
illuminating to think of the cells as 
utilizing the hormones rather than of the 
hormones as actively stimulating the 
cells.’ The statement itself may be a 
tautology. 

The second section begins with Dr. 
Moore's chapter on the biology of the 
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testis. It presents a very clear exposition 
of the spermatogenetic and endocrine 
functions of the testis and the physiologi- 
cal control of both. The author is at a 
loss to explain the widely conflicting 
on the effects of castration on 
earning ability in rats. One possible 
explanation may be that congenital 
(genetic) differences between strains are 
involved. The matter is of some conse- 
quence in view of recent indications that 
mental disease and androgen metabolism 
may be related. An excellent critique of 
various pseudo-scientific theories of reju- 
venation distinguishes this chapter. 

Drs. E. Allen, Hisaw and Gardner 
follow with a long, informative, laconic 
chapter on ovarian function. Over half 
of the chapter is devoted to a discussion of 
periodicity in the female. In evolving a 
theoretical explanation of the control of 
the oestrus cycle, the authors give scant 
consideration to two extremely relevant 
experimental findings. The first is the 
demonstration (by Robson and Westman 
and Jacobsohn) that, in the absence of the 
pituitary, oestrogen alone maintains func- 
tional corpora lutea; the second is the 
possibility of an endogenous uterine 
periodicity as indicated by Zuckerman 
and Hauptstein and Bihler. There is, 
indeed, a sentence to the effect that the 
latter authors ‘‘report experimental evi- 
dence’’ on the réle of the uterus in regulat- 
ing the oestrus cycle, but the actual evi- 
dence is not cited. Again, in offering a 
probable explanation of menstruation, the 
authors give no consideration to the evi- 
dence of Smith and Smith that a “positive 

— factor’’ may be involved. 

inally, in considering the evidence from 
studies on oestrogen excretion, the authors 
nowhere mention that excretion studies 
which do not involve the freeing of 
“‘bound’’ oestrogen are of negligible 
significance and that furthermore a roe 
number of such studies are thereby viti- 
ated. The rdle of known detoxicating 
mechanisms is not recognized in a descrip- 
tion of the rapid disappearance of injected 
oestrogen. Excellent descriptions of the 
qualitative effects of the ovarian hormones 
on various end-organs agg a large 
section of this chapter. The discussion of 
atypical growths following oestrogen 


administration is especially good. A 
concluding section is devoted to evolu- 
tionary trends in ovarian function. 

The chapter on ovulation, fertilization 
and the transport of eggs and sperm by 
Dr. Hartman is written with gusto and 
sparkle. It reads well and tells all worth 


knowing. 

Dr. Newton's brief chapter on endocrine 
function in pregnancy is notable for its 
detached critical outlook. Its brevity 
is largely due to a paucity of informative 
physiological data on this most important 
phase of the reproductive cycle. 

This second section of the book con- 
cludes with a discussion of the mammary 
glands by Dr. Turner. A brief statement 
of fact about the nature of mammary 
development in ontogeny and during 
reproductive function is followed by a 
full presentation of fact about the endo- 
crine control of this development. The 
latter is marred by the citation of conflict- 
ing evidence on the rdle of the hormones. 
Little or no attempt is made to evaluate 
often contradictory findings. This may 
be due in part to the lack of comparable 
quantitative measurements in the original 

apers. 

. e third section of the book contains 
chapters on the biochemistry of the an- 
drogens, oestrogens, and progestin, by 
Drs. Koch, Doisy, and W. Allen, respec- 
tively. All three are succinct, capable 
presentations. Dr. Doisy’s chapter, com- 
poe in 1937, presents more recent in- 
ormation rather sketchily in an addendum 
and in footnotes. Thus the text cites the 
conversion of ergosterol to oestrone by 
Marker ¢¢ al. and recent authoritative 
criticism of this putative conversion is too 
cae | given in a footnote. Again, the 
lengthy series of papers by Marker and 
his colleagues on oestrogen excretion and 
their discussion of the biochemical origin 
of the hormones is not mentioned. 

Dr. Gustavson’s chapter on the assay 
of androgens and oestrogens is rather 
summary and overweighted by the au- 
thor’s personal experience. Various 
valuable assay methods are not presented, 
such as Astwood's excellent short method 
(mentioned by Allen, Hisaw, and Gardner 
earlier in the book) and other techniques 
involving the use of the uterine weight 
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in immature rats and mice. The colori- 
metric determination of urinary androgen 
as developed by Oe6csting, Callow and 
others is completely ignored. Even in 
citing the conventional Allen-Doisy test 
for oestrogen the author gives no express 
statement of its limits of accuracy. In 
fact, the statistical considerations which 
must validate any assay procedure are 
referred to only by a reference to the 
general work of Trevan and a somewhat 
outmoded paper by Coward and Burn. 
The reader is referred to a recent excellent 
paper by Emmens (published by the Medi- 
cal Research Council of Great Britain) 
which might well serve as a model. The 
reviewer is rather insistent about this 
matter because he believes that future 
research on the physiological chemistry 
of androgens and oestrogens must involve 
accurate methods for their quantitation. 

The section on rh a hormones 
concerned with reproductive processes 
begins with Dr. Smith's careful, extremely 
readable account of the effects of pituitary 
ablation and its implantation. Dr. Fevold 
discourses eloquently on the follicle stimu- 


lating and luteinizing gonadotropic hor- 
mones. One is left with the impression 
that the dual hormone hypothesis, or any 


other hypothesis of the pituitary sub- 
stances concerned in gonad stimulation, 
requires the final chemical evidence of 
ogg substances for full substantiation. 
. Engle’s account of the gonadotropic 
substances of blood, urine and other body 
fluids is unexceptional. A clear differen- 
tiation is made between the various *‘pitui- 
tary-like’’ substances and order is made 
of a very disordered literature on their 
various physiological effects. Dr. Sever- 
inghaus’ capable chapter on pituitary 
cytology attempts to relate the micro- 
scopic picture of cell changes in the 
anterior pituitary to functional effects of 
ituitary secretion. The correlations are 
airly good, e.g. a degranulation 
with clear evidence of gonadotropic secre- 
tion, but certain obvious lacunae should 
encourage the aspiring pituitary his- 
tophysiologist to further endeavour. In 
this connection there is unfortunate omis- 
sion of any mention of the work of Dawson 
and his collaborators on the anterior 
pituitary “‘carmine cell.”’ 
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Drs. Riddle and Bates conclude this 
section with an authoritative account of 
lactogenic anterior pituitary hormone. 

The final section begins with Dr. Nel- 
son’s laudably critical examination of the 
putative rdéle of the thymus and pineal 
glands in reproductive processes. He 
concludes that neither gland has much 
valid claim to being an endocrine organ. 
Dr. Mason's account of the rdle of the 
vitamins in sexual processes serves to 
indicate the paucity of our knowledge in 
this field. all the vitamins, E alone 
can now be held responsible for a rather 
specific rdéle. Dr. Stone’s chapter on 
“Sex Drive’’ brings the previous edition’s 
account up to date with relatively little 
new information. It is surprising that 
this field has not been more fully ex- 
soomage The concluding chapter by Dr. 

ratt on “‘Sex Functions in Man"’ brings 
one up with a shock, because it indicates 
that despite the previously detailed enor- 
mous advances in the sexual physiology 
of animals similar knowledge of man is 
either lacking or deficient. Dr. Pratt 
rightly points out that we are handicapped 
not merely by the unsuitability of man 
for certain experimental purposes, but 
even in those situations where valuable 
data might be forthcoming objective 
criteria are lacking. Thus the usefulness 
of various hormone preparations as medi- 
cines can scarcely be judged by data based 
on such imponderables as “improvement, ”’ 
“no relief,’ et cetera. It is unfortunate 
that the author himself presents a table 
instancing the equally ‘‘good’’ effect in 
rclieving menopausal symptoms of the 
oestrogens, plain oil, phenobarbital, and 
other materials in which the effects are 
measured by exactly these scorned subjec- 
tive criteria. The reviewer hopes that in 
future editions Dr. Pratt will be more 
liberal in his citations, e.g. in discussing 
the sex hormones and homo-sexuality he 
says ‘‘assays of urine for male and female 
hormone have shown . . . a disturbance of 
the normal balance,"’ but no papers are 
cited. 

‘Sex and Internal Secretions’’ should be 
taken not merely as a handbook for the 
student and a lexicon for the scholar. It 
offers, as well, a basis for future investiga- 
tion. In almost every chapter the as-yet- 
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unexplored is specifically indicated. If 
one were to dare to generalize, the major 
problem that invites exploitation is the 
mechanism of the action of the hormones 
whose qualitative effects are so well de- 
tailed. What might be called the “‘inti- 
mate biochemistry’’ of the reproductive 
processes is scarcely known. What the 
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hormones do is told well, but how they 
do it is still a large and open question. 
If this book were nothing else it would be 
invaluable as an incitement to the curious 
mind. But it is far from nothing else. 
It is, in fact, a remarkable contribution to 
knowiedge in a vast, engaging realm of 
biology. 


BRIEF NOTICES 


EVOLUTION 


Tuoucuts on Evotution. I. Phases of 
Evolution. Anthropological Series of the Bos- 
ton College Graduate School, Vol. IV, No. 1. 
By Joseph J. Williams, S.J. Boston 
College Press, Chestnut Hill, Mass. $1.00. 
9i x 62; 56; 1939 (paper). 
This monograph presents, in a scholarl 
fashion, the different phases throu h 
which the theories on the origin of life 
and the process of organic evolution have 
passed since their inclusion into the realm 
of human thought. The present trend is 
held to be away from the practice of 
considering Darwinism and evolution as 
synonymous, and away from the hope of 
ever obtaining the environmental condi- 
tions necessary for the spontaneous gen- 
eration, or the re-creation, of life. Dar- 
win's theory of the origin of the species 
by means of natural selection is said to be 
only a small portion of the whole theory 
of evolution, inasmuch as it does not 
account for the origin of life or the diver- 
gence of forms down to the species. His 
theory of natural selection, or survival of 
the fittest, is attacked on the grounds that 
no scientific evidence is yet available 
which indicates that the fittest do survive, 
or conversely, that those which survive 
are the fittest. The thesis is closed with 
praise for Darwin's theory for the stimulus 
it furnished for further investigation in 
evolution, but with severe criticism for 
the dogmatic persistence of some scientists 
in clinging to popular authority without 
the necessary scientific evidence to support 
such a stand. 
The volume is concluded by a long list 
of bibliographic references. 


Lexicon or Ggotocic NAMES OF THE 
Unirrep Sratzs (iNcLupDING ALASKA). 
(Also includes the names and ages, but not 
the definitions, of the named geologic units of 
Canada, Mexico, the West Indies, Central 
America, and Hawaii). Part 1, A-L; Part 
2, M-Z. U. S. Department of the Interior. 
Geological Survey. Bulletin 896. 
Compiled by M. Grace Wilmarth. Gov- 
ernment Printing Office, Washington, D. C. 
$2.50 for the two volumes. 9} x 53; 
2395; 1938 (paper). 
This lexicon, compiled as a ‘‘time saver 
for the busy geologist’’ will be a valuable 
addition to any biological library and 
particularly to those where ecology and 
paleontology are special subjects. The 
definitions state, briefly, the lithology, 
thickness, age, underlying and overlying 
formations, and type locality. 


In order to avoid undesirable duplication of names, 
and to supply information frequently sought, the 
names, geographic areas, and ages of the princi 
under; geologic units have been listed; 
the names and geographic regions of Pleistocene 
moraines, with a reference to the publication in which 
an outline or a description of each will be found. 
The names of coal and ore beds have not been 
listed. The time terms have also been listed, but 
the full definitions of the era, system, and series 
terms having been given in United States Geological 
Survey Bulletin 769, 1925, only very brief definitions 
of them are given here, with a reference to Bulletin 
769. 


Stratigraphic charts ‘‘against which the 
definitions, redefinitions and geographic 
distribution of the units could be checked”’ 
have been prepared. They do not accom- 
pany the lexicon but we gather that they 
may be obtained from the U. S. Geological 
Survey. 
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GENETICS 


OrIENTAMENTI DELLA Moperna BioLocia. 
Micromerismo od Organicismo? Mutazionismo 
0 Lamarckismo? 

By Mario F. Canella. Nicola Zanichelli 

Editore, Bologna. 15 Lire. 9% x 7; 

141; 1939 (paper). 
In accordance with some of the philo- 
sophical views held by Bertalanffy, and 
accepting Raffaele’s criticism of the gene 
theory, the author takes issue with the 
mutation theory of organic evolution. 
His arguments cover all the essential 
postulates of modern genetic theory. To 
begin with he is far from convinced about 
the characteristics and functions generally 
attributed to the genes and justifies his 
opinion by pointing out inconsistencies 
in the dicta of the geneticists themselves. 
But the author is mainly concerned with 
the mutation theory and he emphasizes 
that it implies, among other things, that 
chance mutations have brought about the 
transformation of Selachii into amphibia, 
amphibia into birds and mammals, an- 
thropoids into Hominidae. In his opinion 
it is inconceivable, and there is no evidence 
whatsoever to show, that such a series of 


evolutionary changes could be the product 
of chance mutations. Consequently, he 


notes, mutation could possibly explain 
only the formation of varieties within the 
species. If this is so, he continues, it 
means that we must assume either that 
species are fixed and accept the existence 
of a Deity who has ordered the universe 
or else seck another explanation of evolu- 
tion. The author believes that one has 
not far to seek since Lamarck furnishes the 
needed theoretical approach to the study of 
organic evolution. As an embryologist 
he finds in Lamarckism the theory that 
seems closer in agreement with the facts 
he has observed, and therefore he pleads 
for a better understanding of these princi- 
ples, strongly chiding those who have 
gone out of their way to heap ridicule on 
arck. In turn he becomes very sar- 
castic about the validity of the man 
experiments made to disprove the inheri- 
tance of acquired characters, pointing out 
that as planned they disregard the most 
important aspects of Lamarck’s views. 
The author demonstrates a profound 
knowledge of the literature and a philo- 
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sophical ability of no mean value. Al- 
though not quite convincing he deserves 
attention as do all who criticize estab- 


lished dogmas. 


You anp Herepiry. 

By Amram Scheinfeld, assisted in the 

er sections by Morton D. Schweitzer. 

rederick A. Stokes Co., New York. $3.75. 

84 x 53; xvii + 434 + 10 plates; 1938. 
It might seem that nothing coud be a 
farther cry from an exact science than 
fortune telling. Yet You and Heredity 
looks into the past, examines the present, 
and foretells the future. It is a genetics 
book written for the layman by a layman 
(who has read and consulted eminent 
authorities). In simple terms the mecha- 
nisms of heredity are revealed, and the 
significance of » fie findings in human 
lives is pointed out, at the same time 
shattering many age-old superstitions. 
Forecast tables are issued which enable 
one to predict future appearances and 
defects in himself and children on the 
basis of characteristics noted among 
ancestors or present relations. 

Interesting sections tell of the inheri- 
tance of disease, mental traits, talents, and 
length of life. The closing chapters 
contain negative and positive eugenic 
measures which can be applied by society 
as a whole and by the iedividual for the 
betterment of his own life and the lives 
of his offspring. 

By and large the author is careful to 
state only the facts of heredity and to label 
any doubtful points. However, he makes 
a is hidebound statements which have 
at one time or another exhibited leaks. 
Chief among these is the allegation that 
there can be absolutely no inheritance of 
acquired characters, whereas certain stud- 
ies suggest the wisdom of less dogmatism 
on this point. All in all the volume is 
well written, containing a good index and 
a selection of useful references. 


We 


L'Hyorine pg 1a Race. Etude de Biologie 
Héréditaire et de Normalisation de la Race. 
By G. Banu. Masson et Cie, Paris; 
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M.0., Imprimeria Nationald, Bucharest. 

80 francs. 93 x 62; vii + 403 + 1 

folding chart; 1939 (paper). 
By the term ‘‘race hygiene’’ the author 
means the health and welfare of a national 
or ethnic group. In this volume he out- 
lines the method of study that in his 
opinion is most apt to insure further 
progress in national well-being. As he 
states it, the main objective of research 
in race hygiene should be the investigation 
of all the controllable factors that can 
modify favorably or unfavorably the 
mental and physical qualities of future 
generations. From this statement it is 
obvious that the author stresses — 
larly the genetic aspect of human biology 
and in fact the greater part of the book is 
taken up by a discussion of the inheri- 
tance of physical and mental traits and the 
hereditary transmission of disease sus- 
ceptibility. He notes that much more 
information is needed in genetics, but 
nevertheless he is a very strong advocate 
of the more extreme proposals made off 
and on by certain eugenists. Numerous 


aspects of human biology are covered in 


this book since the author examines the 
demographic conditions of several coun- 
tries relative to social hygiene and, in 
particular, to eugenic measures. The 
reader will find mentioned here a fair, 
even though limited, account of the work 
of European investigators in this field 
but very little regarding the contributions 
of American students of the subject. 


We 

ANGEWANDTE Tigrzucut auf rassenbio- 
logischer Grundlage. 

By Carl Holecek-Holleschowitz. Verlag 

von Julius Springer, Vienna. RM. 12. 

(paper); RM. 13.50 (cloth). 10 x 7; 

xiv + 176; 1939. 
This excellent treatise is concerned with 
the origin, development, and present-day 
methods in the breeding of domesticated 
animals in Europe. Dr. Holecek-Holle- 
schowitz presents a description of the 
early European horse, cow, pig, sheep 
and goat, together with a summary of the 
effects of domestication and scientific 
breeding on the present day forms of 
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these animals. With the advent of 
genetics as a separate science has come a 
great advance in the development of 
specialized types of domestic stock. Pure 
strains of race- and dray-horses; of beef 
and milk cows; of wool-and meat-pro- 
ducing sheep; as well as wool-, meat-, 
and milk-producing goats have been 
developed as a result of the trend based 
on the principle of race biology. With 
the newer knowledge of animal genetics 
and animal nutrition, have come attempts 
to hybridize certain types of domestic 
animals so as to combine into one animal 
the valuable qualities of several pure 
strains, and it is of interest to note that 
these attempts have not been entirely 
without success. 

The volume is illustrated by more than 
100 photographs, and contains a 5-page 
table of contents. 


BS 


Lire Processes iv Gray Norway Rats 
DURING FourTEEN YEARS IN CapPTIVITY. 
The American Anatomical Memoirs No. 17. 

By Helen Dean King. Wistar Institute of 

Anatomy and Biology, Philadelphia. 

$2.00. 10 x 6§; 72 + 2 plates; 1939 

(paper). 

Data for the eleventh to twenty-fifth 
generations are given in this second report 
on the studies of the changes in various 
life processes that take place in the Rattus 
norvegicus when bred in captivity for a 
num of generations cane 1919). 
Growth and variability in body welahe, 
the reproductive period, the sex ratio, 
mortality, and mutations are some of the 
processes discussed in the text. The 
report on the first ten generations was 
published in 1929. 

Plates of the hooded and curly mutants 
are given in the 1939 report. e hooded 
stock was developed by selective breed- 
ing; the curly mutation (a dominant mu- 
tation heretofore unknown in rats) was 
attributed to gene changes occurring in 
rats long bred in captivity. Other mu- 
tants are discussed in the text. 

The late Dr. Donaldson's researches on 
organ wom, gi in the fifteen generations 
(11-25) will be published later. 
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Tae Genetics or GarDEN Prants. Sec- 
ond Edition. 

By M. B. Crane and W. J. C. Lawrence. 

With a Foreword by Sir Daniel Hall. 

The Macmillan Co., New York and London. 

$3.25. 8} x 53; xxi + 287; 1938. 
The first edition of this book es Q.R.B., 
Vol. 10, p. 342) appeared in 1934: Since 
that time progress in genetics has been so 
great that many additions and occasional 
rewritings have been required to bring 
the subject matter up to date. The 
additions mainly consist of a discussion of 
linkage in Zea mays; multiple genes; 
genetics and cytology of Iris species; a 
chapter describing the chemical and 
genetical basis of flower color; a discussion 
of the genetics of melons; recent results of 
genetics of incompatibility in diploid 
and polyploid plants, etc. 
Recent ApvANcEs IN PLant GENETICS. 
F.W. Sansome and J]. Philp. Second Edition 
Revised and Rewritten. 

By F. W. Sansome. With Foreword by 

Sir A. Daniel Hall. P. Blakiston's, 

Son and Co., Philadelphia. $5.50. 7% x 

53; xii + 412 + 8 plates; 1939. 

this second revision Chapters II, Ill 

and X have been extensively rewritten 
and others have been altered “‘in order to 
express the newer viewpoints of geneti- 
cists."" A chapter on variegation and on 
chimaeras is included and there is a 
discussion of the more biological aspects 
of genetics, “‘since a common misconcep- 
tion that genetics is a conglomeration of 
cytological theories, statistical work and 
peculiar terminology is all too prevalent.”’ 


we 
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CONSERVATION IN THE UNrTED Strats. 
By A. F. Gustafson, H. Ries, C. H. Guise 
and W. ]. Hamilton, Jr. Comstock Pub- 
lishing Co., Cornell Heights, Ithaca, N. Y. 
$3.00. 9} x we xi + 445; 1939. 
“It is the aim of this book to present the 
basic principles of conservation to the 
reader so that he may gain an understand- 


ing of tomorrow's problems and be in a 
position to deal effectively with them."’ 
All forms of conservation are con- 
sidered: soil and water, forest, fish, game, 
and mineral resources. The authors do 
not take an alarmist attitude, but rather 
ive a critical evaluation of the state of 
epletion as it now exists, the problems 
that confront us, and methods by which 
we can deal with these problems. Edu- 
cated individuals, through public codpera- 
tion and wise use of the vote, may even- 
tually do much for the cause championed 


by this volume. 


A Brotocy or Famitiar TaIncs. 
By George L. Bush, Allan Dickie and 
Ronald C. Runkle. American Book Co., 
New York. $1.92. 83} x 5%; [6] + 695; 


1939. 
Most high school students feel that the 
reading of any textbook is labor. This 
volume goes as far as possible in minimiz- 
ing cut and dried facts, resenting, as it 
does, material which is of greatest interest 
to young folks, and demonstrating biologi- 
cal principles along the way. This is 
done by showing how biology — to 
man in health and sickness and in the 
keeping of gardens and of household pets. 
The economic importance of plants and 
animals is stressed, with particular refer- 
ence to the control of pests and to the 
problems of conservation. For better 
than average students numerous assign- 
ments and experiments are suggested. 
There are also extensive lists of sna 


we 


By Gayle Pickwell. Whittlesey House, 
McGraw-Hill Book Co., New York and 
London. $3.50. 11} x 9; xiv + 174; 
1939. 
There is more plant and animal life in a 
desert than the average person usually 
suspects. This fact is brought very forci- 
bly to one’s attention by the beautiful 
|e ap that illustrate this book. 
¢ author mentions the commoner plants 
and animals, typical of the deserts of the 
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Southwest, that spend their lives under 
rigorous conditions of existence, and 
explains how they are adapted to meet 
this struggle. But it is the illustrations 
that form the backbone of this work, the 
text being secondary, although interesting 


and essential. 


Our Narturat Resources AND THEIR 
ConsERVATION. Second Edition. 
Edited by A. E. Parkins and J. R. Whit- 
aker. John Wiley and Sons, New York; 
Chapman and Hall, London. $4.00. 9x 
583 xiv + 647; 1939. 
This volume follows the same plan of the 
earlier issue (cf. Q.R.B., Vol. 12, No. 2). 
In this edition, however, the 23 contribu- 
tors have been able to give greater con- 
sideration to cross references and to 
eliminate duplication of material. All 
statistics have been brought up to date so 
far as possible. Some chapters have been 
reworked to fit changing conditions, and a 
new chapter has been added on the con- 
servation of commercial fish. The editors 


point out that the greatest advance in 
any phase of conservation is in recreation, 
which involves, of course, hunting and 


fishing. 
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Manuat or Brorocy. Part One, The 
Protozoa and the Plant; Part Two, The 
Metazoan Animals. 
By Douglas Marsland with the collabora- 
tion of Paul F. Brandwein. Henry Holt 
and Co., New York. $1.20 each. 11 x 
8}; Part One, ix + 176; Part Two, ix + 
211; 1939 (paper). 
Part One of this laboratory manual con- 
tains 24 exercises for the study of protozoa 
and the plant, and the second part has 2 
exercises for metazoan animals. Bot 
parts have sections on the sources of 
teaching materials and the pronunciation 
and derivatives of biological terms. The 
lan for centering the work around organ- 
isms and t rather than according to 
principles of biology was the outgrowth 
of many experiments in teaching large 
a of students at Washington Square 
ollege, New York University. 
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Sir Josepn Banxs Istanps. Part II. Re- 
ports of the McCoy Society for Field Investiga- 
tion and Research. No. 3. 

Proceedings of the Royal Society of Victoria, 

Vol. 51, Part 1; 143-186; 1939. 
This pamphlet represents Part II of the 
report by the expedition of the McCoy 
Society for field investigation and re- 
search, and describes the geology, vegeta- 
tion, mollusks and fish associated with 
the Sir Joseph Bank Islands. For the 
most part, the plant and animal forms are 
quite similar to those of the neighboring 
mainland of Australia, and the only new 
forms described are one genus and eight 
species of mollusks. 


We 


Sou. anp Human Hagatrs. 
Action. 
By Edgar J. Saxon. C. W. Daniel Co., 
London. 3d. net. 8} x 53; 8; 1939 
(paper). 
This little paper presents the substance 
of an address given to the Nature Cure 
Conference at High Leigh, Hoddesdon, 
Herts, England. A list is given of the 
necessary requirements for ‘‘restoring, 
maintaining and measuring the health and 
fertility of England's soil, or of soil any- 
where in the wide world.”’ 


Wed 


Cottecs Biotocy. Second Edition. 

By Walter H. Wellbouse and George 0. 

Hendrickson. F. S. Crofts and Co., New 

York. $3.00. 8} x 5}; viii + 391; 1939. 
In the revision of this text (cf. Vol. 11, 
No. 4 for notice of first edition) correc- 
tions and changes, ‘‘taking advantage of 
the suggestions of students, teachers and 
other critics’’ have been made. A chap- 
ter on conservation has been added and 
the number of illustrations extended. 


BS 
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AncigNT ANDEAN Lire. 
By Edgar L. Hewett. Bobbs-Merrill Co., 
Indianapolis and New York. $4.00. 9% x 


A Call to 
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64; 336 + 32 plates + 1 folding map; 


1939- : 

This completes a popular trilogy on 
ancient life in America. Ancient Life 
in the American Southwest and Ancient Life 
in Mexico and Central America are the first 
two volumes in the series on the American 
Indian race and its vital place in the cul- 
tural history of man. 

Ancient Andean Life is divided into three 
parts. Part I deals with the history of 
man as a world-drama and the earth as a 
stage with the following principal stage 
settings: (1) desert areas, (2) great river 
valleys, (3) coast lands and continental 
islands, (4) intermountain plateaus, and 
(5) sterile lands with no history. The 
author makes a distinction between cul- 
ture and civilization and defines culture as 
‘the result of man’s acceptance of nature 
as he finds it, . . .—not seeking to become 
the master, but remaining the child of 
nature; at one with her in mode of life, in 
aspiration, in worship—in short, in every 

hase of existence.'" A general archaco- 
ogical picture of the world is given in 
which the Andean world has its niche. 

Part II deals with the stage settings of 
the Andean world and the description and 
history of the Andean Indians of the 
present time, Inca time, Pre-Inca time, 
and remote time. Particularly amusing 
is the author's treatment of the Jivaro 
Indians. These Indians have quite a 
reputation as head-hunters; they also 
have novel ways of dealing with enemies. 
The author tells of their method of satis- 
fying the gold-hunger of a Spanish gover- 
nor—melted gold was poured down his 
throat. 

In Part III (Retrospection and Conclu- 
sion) the author tells of his experiences 
of forty years work in the trenches as a 
“‘dirt’’ archaeologist. It is here that he 
expresses his opinions on the present study 
of archaeology to the effect that less 
academic verbalizing on the part of the 
professors and more spade archaeology 
would make for more productive results. 
The author also writes of the great 
archaeologists of the nineteenth century 
whose work kept his own interest aflame. 
Lastly, he speaks of the aims and values 
of this science. 
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Suesa’s Daucurers. Being a Record of 
Travel in Southern Arabia. 
By H. St. J. B. Philby. With an Appen- 
dix on the Rock Inscriptions by A. L 
Beeston. Methuen Co., London. 2X18. 
net. 9} x 63; xix + 485 + 47 plates + 1 
folding map; 1939. 
Sheba's Daughters is the account of the 
author's travels in Southern Arabia. The 

ater part of his journey lay in the little- 

own, undemarcated, unexplored terri- 
tory of South-West Arabia between Sa‘udi 
Arabia and the Aden Protectorate. The 
author was the first European to enter 
Abha, the capital of Najran, that much 
disputed frontier region between Sa‘udi 
Arabia and the Yaman. He was the 
second European to visit Shabwa, but the 
first to make a thorough study of this 
ancient capital city of the Himyarites, 
its inhabitants, and the famous ruins of 
the Temple of Astarte. The first European 
to have visited Shabwa was Hans Helfritz 
who arrived there late at night and hur- 
riedly quitted the city in the first hour of 
daylight escorted by its enraged citizens 
and a good deal of gunfire. 

Philby’s book represents an enviable 
record of travels and amazing explorations 
in South-West Arabia. In addition, the 
state of unrest among the peoples of that 
part of Arabia which is south of Sa‘udi 
Arabia is vividly set forth. British im- 
poe ambitions coupled with the Mus- 
im’s ingrained love of independence 
have produced that unrest; the Muslim 
in South-West Arabia envies the peace 
of Sa‘udi Arabia and wishes for the 
intervention of Ibn Sa‘ud in the South. 
Especially in Hadhramaut is there an 
undercurrent of restlessness, and particu- 


larly here do the people look to the com- 


ing of the Wahhabi King to help maintain 
the peace and order which the Muslim 
people are unable to maintain. 

At the close of the book there is an ex- 
cellent detailed map of the author's route. 
There is also an inset diagram on the same 
map of the Ruins of Shabwa. Although 
there is an index to the textual material, 
unfortunately there is no index to the map 
which is very detailed and hard at times 
to follow. ere is also an appendix by 
A. F. L. Beeston on the inscriptions found 
by the author in his travels. This appen- 
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dix is followed by a word-index to the 
inscriptions. 

Many excellent photographic plates 
occur throughout the text. 
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A Boox or THe ‘Bounty.’ William Bligh 
and Others. 
Edited by George Mackaness. J. M. Dent 
and Sons, London; E. P. Dutton and Co., 
New York. go cents. 6} x 43; xv + 
326; 1938. 
The editor of Everyman's Library has done 
an important service in making easily 
available a considerable part of the most 
pertinent original documents regarding 
one of the most remarkable experiences in 
the history of humankind. To the human 
biologist there is no facet of the Bounty 
episode that is not of enormous interest 
and deep significance. Naturally every- 
one who has told the story of what hap- 
pened, from the time it happened down to 
the present when every schoolboy knows 
something about it from the movies, has 
colored his narrative to a greater or 
smaller degree with the pigments of his 
ossorerape The present volume gives 
ligh’s side of the story. And in accom- 


plishing this it does something more. It 


makes it possible for us to form in some 
degree a first-hand independent judgment 
as to what sort of man Bligh really was. 
The conclusion seems inescapable that he 
was not essentially different in kind from 
the general run of British naval officers of 
his time. The system deliberately en- 
couraged pomposity, cruelty, and graft in 
the officers at the expense of the men. A 
just conclusion would seem to be that 
Bligh was no more of a knave than his 
peers in the service, who were all per- 
mitted and indeed encouraged to make as 
much as they could out of the business of 
victualling and otherwise supplying their 
ships. But quantitatively he appears to 
have been vainer, more conceited, and 
less capable of administering wisely the 
enormous power over other human beings 
vested in a naval commander by the 
system of his time, than the average. 

Every Bounty-story fan, and they must 
be legion, will want this volume. 
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Tue Soctat Funcrion or Science. 

By J. D. Bernal. The Macmillan Co., 

New York. $3.50. 8} x 5%; xvi + 482 

+ 2 folding charts; 1939. 
The subject of this Seok is a very broad 
one. Generally speaking it intends to 
investigate the felation of science to 
modern society and the social and eco- 
nomic developments in our time. Or, as 
the author, a physicist at the University of 
London, states in his preface: ‘“This book 
is an attempt to analyse this connection; 
to investigate how far scientists, indi- 
vidually and collectively, are responsible 
for this state of affairs, and to suggest 
what possible steps could be taken which 
woud nad to a fruitful and not to a de- 
structive utilization of science.’’ The 
task is not an easy one and one must ad- 
mire, at any rate, the enormous amount of 
material which has been collected by the 
author in order to give such an analysis in 
different fields of science and in different 
countries. There is first an instructive 
historical chapter, completed somewhat in 
a later chapter on international science in 
modern times. It deals with science in 
the older industrial countries of Europe, 
in the United States and in the Far East, 
science and Fascism, and science and 
Socialism. Perhaps the author overesti- 
mates somewhat here and elsewhere the 
development of science and its possibilities, 
in Soviet Russia. Other chapters analyze 
the present organization of science in 
schools and universities, the training of 
the research worker, the efficiency of 
scientific research with many a criticism; 
again other parts deal with the applica- 
tion of science, difficulties in financing re- 
search, the effect of war preparations on 
science, scientific communication and the 
function of scientific publication. These 
are only some of the points treated in the 
book. It is well documented. 


NS 
Your Crry. 


By E. L. Thorndike. Harcourt, Brace and 
Company, New York. $2.00. 8 x 5%; 


204; 1939. 
This book is intended to be a popular 
exposition of the author’s investigation 
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on the General Goodness of Life in 310 
communities and its measure or index G. 
The index G is the composite score of the 
well-being of a community and is derived 
from the rank held by the community 
relative to 37 items selected by the author. 
Among these items are included infant and 
typhoid death rates, numbers of telephones 
and automobiles, per capita expenditure 
for education and recreation, number of 
employed children, frequency of pauper- 
ism, the sale of certain magazines, and 
similar features about which some quan- 
titative estimate can be made. The 37 
items, given weights according to a 
criterion not explained here, were summed 
to arrive at a value of G which therefore 
— to be more of a statistical pastiche 
than is the usual run of such indices. 
When the 310 cities are distributed ac- 
cording to the value of G the results show 


that Pasadena, Cal., Montclair, N. J., and 
Cleveland Heights, Ohio head the list 
while Columbus, Ga. and Charleston, 
N. C. are at the foot. The author pro- 
ceeds then to correlate G with several 
other communal traits ranging from tax- 


able wealth to the sex ratio of the 
— 

cidentally, a number of the traits that 
the author correlates with G are already 
incorporated in G while others are im- 
ye in some of the items that make up G. 

the end, the analysis which certainly 
involves a tremendous amount of manual 
labor leads to results —_ on the — 
are not very exciting and are pretty o 
vious to m4 inellignee reader, for when 
this book is written. 


Reruczss. The Annals of the American 
Academy of Political and Social Science, 
Volume 203. 
Edited by Francis J. Brown. The Ameri- 
can Academy of Political and Social Science, 
Philadelphia. $2.50 (cloth); $2.00 (pa- 
per). x 6}; xv + 271; 1939. 
Many well-known students of the social 
sciences have contributed to this number 
of The Annals dedicated to a discussion of 


the problems related to forced migration 
from one’s country of birth or of residence. 
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The twenty-two articles included here 
concern four aspects of forced migration: 
(1) the social elements responsible for the 
en (2) the Se - 
¢ contemporary groups of politica 
exiles; (3) the of situations fared by 
the refugees in the countries to which they 
have repaired; (4) the means of alleviating 
the hardships of the refugees. On the 
whole, the subject is discussed objectively 
and mostly from the standpoint of the 
historical forces nvolved in the past and 
t instances of forced migration. As 
is to be expected, however, the articles 
that deal with the German-Jewish migra- 
tion of today are written in a style cal- 
culated to arouse further the ft mare of 
the reader. With such articles excepted, 
this series is instructive inasmuch as a 
feeble attempt has been made to examine 
the question of exiles and refugees from a 
correct perspective. It may be added that 
no practical workable solution of the 
present problem has been advanced. An 
annotated bibliography of some of the 
very recent works on the refugee problem 
is also found in this number. 
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Tue Races or Evrops. 

By Carleton S. Coon. The Macmillan Co., 

New York. $7.00. 9} x 6$; xvi + 739 

+ 46 plates; 1939. 
This work, o to serve as a college 
textbook o ysical anthropology, is 
concerned with the origins of the peoples 
of Europe. Moreover, the book has been 
written to expound an hypothesis. This 
is that ‘‘the present races of Europe are 
derived from a blend of (A), food-produc- 
ing peoples from Asia and Africa, of 
basically Mediterranean form, with (B), 
the descendants of interglacial and glacial 
food-gatherers, produced in turn by a 
blending of basic Homo sapiens, pa i | to 
the remote ancestor of the Mediterraneatis, 
with some non-sapiens species of general 
Neanderthaloid form."’ Such is the basic 
idea that colors the exposition of the ma- 
terial. The first six chapters are dedi- 
cated to a discussion of the skeletal re- 
mains of man from those of the Pleistocene 
period to those of the Iron age. The fol- 
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lowing chapters are concerned with brief 
descriptions of the " les now living in 
Europe. In general the subject is pre- 
sented in a lucid if compressed manner. 
Included in the book are maps, original 
photographs and an adequate bibliog- 
raphy. It cannot be said that the author 
has sufficiently demonstrated his thesis. 
But it has, however, about as much 
plausibility as many other of the hypothe- 
ses that have been advanced on the 


subject. 
2 


Tae Sours Arrican Drawinecs or WIL- 
LiaM J. Burcnerr. Volume One. The 
Bachapins of Litakun. Collotype Reproduc- 
tions with Descriptive Text. 

Edited by Helen M. McKay. Wéitwaters- 

rand University Press, Johannesburg. £.2 

12s. 6d. 14x 10}; xv + 21 plates; 1938. 
William Burchell, naturalist and artist 
(1781-1863), visited Africa during the 
years 1810-1815. He made somewhat 


over - drawings and sketches during his 


travels. Some of these (20 colored plates 
and 96 vignettes) appeared in his work 
Travels in the Interior of Sourth Africa, 
which was published in two volumes in 
1822-24. The Gubbins Trust of Johannes- 
burg has undertaken the task of publishing 
groups of drawings, together with the 
artist's notes, from the remaining collec- 
tions and here we have the first volume— 
collotype reproductions (4 colored), 
mostly of the natives with whom Burchell 
lived—issued in a very fine limited edi- 
tion. All but three of the 21 plates are 
portraits and 


were made for the purpose of showing every variety 
of countenance and feature . . . some [subjects] hav- 
ing more resemblance to the Guinea Negro, and 
others, on the contrary, to the Hottentot or Kora, 
with whom there frequently exists a real con- 
sanguinity. ...I was much struck with the little 
agreement which their proportions have with those of 
a European head. The relative position or distances 
of several features, differed often in a most remarkable 
degree; and the head of Mollémmi would set all the 
es of the art at defiance. 


In his colored sketches the artist obtained 
the exact shades by preparing a kind of 
paint from sibilo, ‘‘a shining, powdery 
iron-ore of a steel-grey or blucish lustre”’ 
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with which the natives smeared them- 


selves. 
We 


SrpeR1AN Man AND MaMMors. 
By E. W. Pfizenmayer. Translated from 
the German by Muriel D. Simpson. Blackie 
and Son, London and Glasgow. 12s. 6d. 
net. 8} x 52; xii + 256 + 24 plates 
+ 1 folding map; 1939. 
This absorbing volume is an account of 
the author’s two journeys into the far 
northeast section of Siberia. The expedi- 
tions were sponsored by the Russian 
Academy of Science and were made for the 
pom of discovering and studying the 
rozen remains of the early Siberian mam- 
moth, with nearly all the soft parts well 
preserved. These journeys took the au- 
thor and his party through hitherto little 
known areas of the waste lands of northern 
Siberia, and the accounts of meeting with 
the inhabitants, and the study of their 
social and economic activities are quite as 
interesting as the description of the mam- 
moth finds themselves. Two mammoths 
were studied in situ, and as far as possible, 
salvaged for further investigation. In 
addition to the study of the men and mam- 
moths of this strange country, the author 
has included a discussion of the pertinent 
features of the climate, natural history, 
and the physical character of the terrain. 
The work is well illustrated, completely 
indexed, and is concluded by Appendices 
I: The mammoth of Great Lyakhov 
Island; and II: The elks of North East 


Siberia. 
ScHoot AND Community. A Study of the 
Demographic and Economic Background of 
Education in the State of New York. 
By Julius B. Maller. The Regents’ In- 
quiry, McGraw-Hill Book Co., New York 
and London. $3.50. 8% x 53; xiii + 
60; 1938. 
¢ primary aim of this study is to throw 
light on the relationship between the cost 
and the character of education in the 
various communities of New York State 
and to portray the demographic and socio- 
economic background of these communi- 
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ties."" To this end a great many statis- 
tical and demographic data are given in 
the single chapters which deal with 
dynamics of population, school popula- 
tion, characteristics of the population 
such as density, occupational pattern, un- 
employment. Other chapters take into 
account social factors, economic back- 
ground and many other things that have a 
bearing upon educational policy. The 
material is carefully selected and gives 
much useful information from different 
— of view. In the chapter on social 
actors, for instance, valuable data are 
presented on crime and delinquency, cul- 
tural factors such as illiteracy, libe 
facilities and magazine circulation, as well 
as data on health conditions and general 
and specific death rates in different com- 
munities. Several appendix chapters give 
in greater detail cnbaleesd data for the 
single communities. 

My Days or Srrenctu. An American 
Woman Doctor's Forty Years in China. 

By Anne Walter Fearn. Harper and Bros., 

New York and London. $3.00. 8} x 53; 

xiii + 297 + 15 plates; 1939. 

Dr. Fearn Relonaid to the Ra crop of 
medical women in this country. Born in 
the deep South with an ancestry of aristo- 
cratic attitudes, she got her medical educa- 
tion only over sharp family opposition. 
Soon after taking the M.D. degree a 
wholly unforeseen set of circumstances 
sent her out to China. She intended to 
stay only a year or so. Actually she 
stayed until a short time before her death, 
which occurred soon after this volume 
came off the press. 

She was a woman of remarkable intelli- 
gence and executive ability, as well as a 
wise and skilful physician. These quali- 
ties, coupled with unusual charm and 
social savoir faire, combined to make a 
career as notable for its material success 
and the joys of living that it included as 
for the well-doing that made it blessed by 
the hosts of Chinese and ‘Europeans she 
healed and helped. She married a devout 
missionary, but herself could always take 
her religion or leave it alone. Her priv- 
ate hospital in Shanghai (the Fearn Sana- 
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torium) appears to have been about as 
famous for its cocktails as for its medical 
services. 

A notable book by a remarkable woman. 
Seven Lean YzEars. 

By T. J. Woofter, Jr., and Ellen Winston. 

University of North Carolina Press, Chapel 

Hill, N.C. $1.50. 8% x 5}; xi + 187 

+ 16 plates; 1939. 
This book deals primarily with rural 
problems during the years of the depres- 
sion from 1931 through 1937. The au- 
thors have had access to a wealth of ma- 
terial concerning the distress of the rural 
classes which are bearing the burden of 
rearing and educating 31 per cent of the 
nation’s children with only 9 per cent of 
the nation’s income. 


The improvement of rural life has been contin- 
uously agitated for many years. Country life com- 
missions date back to the administration of Theodore 
Roosevelt, and farm aid has been the subject of 
countless investigations and organizations. Through- 
out this the activities of the federal govern- 
ment in behalf of the farmer have increased, taking 
the form first of educational and advisory aid, then 
of the development of magnificent scientific bureaus 
and the extension service of the Department of 
Agriculture (p. 4). 


However, not until the depression was the 
attention of the nation focused upon the 
importance of the rural situation. The 
single chapters give consideration to the 
manifold problems of the human elements 
involved as well as to the material side in 
terms of production and price structure. 


BS 


Race aGainst Man. 
By Herbert J. Seligmann. Introduction by 
Franz Boas. G. P. Putnam's Sons, New 
York. $2.75. 8} x 52; xii + 248; 1939. 
To the multitude of books which have ap- 
peared in the past five years propounding 
the folly of race definition another has 
been added. The author explains the im- 
ssibility inherent in any attempt to de- 
ne race; traces man from his earliest 


progenitors; believes heredity to be a mat- 
ter of fate; upholds the hybrid as an asset 
to the world in both the animal and 
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human spheres; shows that every type of 
man has responsible for some measure 
of the world’s ethical development; and 
finally blesses America for being the 
world’s true melting pot. The volume, 
at first glance, seems to present its wealth 
of material in an unbiased manner, yet, on 
close surveillance, it is possible to detect 
an undercurrent of emotional distrust of 
the social and political trends of the Nazi 
and Fascist regimes in Europe. Or, to put 
the matter less delicately, realism compels 
us to say that this book is essentially 
counter-propaganda. 


BS 


Tae Menomin1 INDIANS oF WISCONSIN. 
A Study of Three Centuries of Cultural Contact 
and Change. Memoirs of the American Pbil- 
osophical Society. Volume X, 1939. 

By Felix M. Keesing. University of 

Pennsylvania Press, Philadelphia. $2.50. 

ot x 6; xi + 261 + 8 plates; 1939 

(paper). 

The author, in this monograph on the 
processes of cultural change, presents his 
research material covering three centuries 
(1634-1929) of cultural contact and change 
in the Menomini. The Menomini are one 
of the Central Algonquian tribes and as 
such represent ‘‘one sub-group within a 
great common area of culture and language 
found throughout the forest lands of the 
eastern and central parts of the United 
States and Canada."’ This monograph 
consists mainly of a survey of the eth- 
nological and historical data concerning 
Menomini-white interaction during three 
centuries; the data are supplemented by 
the author's field investigations during a 
stay of over four months in the reservation 
community of the Menomini to observe 
the process of change as represented by 
the contemporary scene. 

The author intends to visit the reserva- 
tion again in order to bring fully up to 
date his study of contemporary life. This 
further study is made necessary in view of 
the adoption of the Indian Reorganization 
Act which aims at Indianization rather 
than assimilation. 


Gzoroian Portralts. 
By Percy Colson. Williams and Norgate, 
London. 8s. 6d. net. 8 x 5}; 269 + 12 
plates; 1939. 
Eleven biographical essays about ons 
prominent in the British scene, followed 
at the end by an autobiographicai self- 
portrait. The subject of each essay is in- 
troduced by some one other than the 
author. Only three of the subjects have 
any particular relations with science: 
Sir James Jeans—and Colson is rather more 
interested in Jeans’s musical talents and 
activities than in his science; H. G. 
Wells; and the Bishop of Birmingham, 
Dr. Barnes. The book is entertaining. 
The author’s prose has great beauty and 
charm. He tn not like Mr. Wells 
much—says his intelligence is ‘‘slick and 
or oan "and gives him a thorough, if 
ane, lambasting. The attitude to- 
wards men, events, and things is through- 
out a bit on the wistful side. The world 
is no longer as nice a place as it once was 
before the advent of “‘our ugly, modern, 
soi-disant civilization.’’ But the dissatis- 
faction is never bitter. ‘“To everything,”’ 
says Colson, ‘‘there is a season—a time 
to be born and a time todie. Ihave hada 
= innings, and I have not the faintest 
esire to make my century.” 


MS 


Lire’s Journey Tarouce Time. An Ap- 
proach to Some Problems of Human Biology. 
By Alex. S. Gillespie. Pen-in-Hand Pub- 
lishing Co., Oxford. 5s. net. 7} x 5}; 
256 + 4 plates + 1 folding table; 1938. 
In this book the author attempts to give 
schoolboys “something leading up to the 
biology of mankind,’’ although the book 
is ‘‘especially concerned with population, 
war, and social problems.’’ But isn’t that 
rather too comprehensive for any volume 
of 200-odd pages, and isn’t it asking a 
good deal of the understanding of almost 
any schoolboy or girl? 
¢ book is divided into eight chapters, 
the first five of which discuss briefly the 
position of earth in space and the rise and 
spread of vertebrates culminating in the 
emergence of man and his rational mind. 
Chapter VI (pages 131 to 182) takes man 
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from the New Stone Age to the present. 
The two concluding chapters are ‘‘espe- 
cially concerned with... social prob- 
lems,"’ for example, unemployment. 
There is a list of references for each 


chapter. 
NS 


Houstinc RequrrEMENTs oF Farm Fami- 
LIES IN THE Unirep Sratzs. U. S. De- 
— of Agriculture. Miscellaneous Pub- 
ication No. 322. 
By Maud Wilson. 
Office, 9 pee. 
;1 aper). 
Ths is tudes suggesting desirable 
features of comfort in farmhouses. It is 
based on opinions and facts sent in by 
many farm homemakers and deals with a 
many constructive ideas toward 
ecene housing conditions. ‘Recent stud- 
ies of farm housing indicate that only a 
small proportion of rural families in the 
United States live in houses that have 
most of the features desirable for family 
life.” Some main points of the contents 
may give a better insight of the material 
treated: general requirements of farm- 
houses, construction and orientation, en- 
trance protection, heating, sanitary facili- 
ties, storage facilities, provisions for 
child care, etc. The regional variations 
in housing requirements of farm families 
are treated in a special chapter describing 
the main differences in 14 regions of the 


United States. 


Tue Bantu Trises or Soutm Arrica. Re- 
ynerd of Photographic Studies. Vol. 
II, Section 1, Plates I-XL. The Nguni. 
Introductory Article on the Nguni by N. J. 
Van Warmelo. The Ciskei and Southern 
Transkei Tribes (Xhosa and Thembu) by W. 
G. Bennie and a Select Bibliography by I. 
Schapera and W. G. Bennie. 

By A. M. Duggan-Cronin. 

Bell and Co., Cambrid ¢. 258. net. 113 x 

82; 57 + 40 plates; 7939 Cpaper). 
Following a general discussion on the 
Nguni tribes, two sub-groups, Xhosa and 


Government Printing 
10 cents. 9} x 5%; 


Deighton, 
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Thembu pictorially ted in 40 excel- 
lent plates, are considered culturally and 
historically in two separate brief reports. 
There is a large bibliography on the Xhosa 
and Thembu which is flivided into the 
following two sections: (1) history, eth- 
nography, and modern conditions and 
oe. and (2) language and literature. 
hotographic studies of other Nguni 
tribes will appear in future sections. 


We 


RassENKUNDE UND RASSENGESCHICHTE DER 
Mensconelt. Zweite wumgearbeitete und 
erweiterte Auflage in zwei Banden. Ester 
Band. Die Forschung am Menschen. Siebte 
— (Bogen 48-53). 
By Egon F. vom Eickstedt. Ferdinand 
Enke Ver , Stuttgart. RM. 7.50 (25 
Pe cent less od = Germany). 
10} X 7; 96; 1 a ; 
This onbhan prc be he discussion of 
the association of constitutional type 
with hormones, begun in the sixth Liefer- 
ung (cf. Vol. 14, No. 2)» and begins the 
section on 2 pes group differences 
in man. As in previous num of this 
second edition, extensive revisions and 
additions have been made over the first 
edition. Numerous references are given. 


| 


VERHANDLUNGEN DER DegutscHEN GESELL- 
SCHAFT FUR RassENFoRSCHUNG. Band IX. 
Vortrage gebalten am 17. und 18. September 
1937 auf Sr 9. Tagung in Tubingen. Sonder- 
heft zum XV. Jabrgang des Anthropolo- 
gischen Anzeigers. 

Edited by B. K. Schultz. E. Schweizer- 

bart’ sche Verlagsbuchhandlung, Stuttgart. 

RM. 22.80. 10 x 63; [4] + 234 + 28 

plates; 1938 (paper). 

is volume contains a series of lectures 
iven at the meeting in Tiibingen on 

ptember 17 and 18, 1937. They deal 
with anthropology and - morphology, 
newer results of chromosome arava & 
twin studies, race history and some other 
re predominantly from German ma- 
terial. 





476 THE QUARTERLY REVIEW OF BIOLOGY 


ZOOLOGY 


Tue Puytum Cuorpata. Biology of Verte- 
brates and Their Kin. A Revision of Verte- 
brate Zoology. 

By H. H. Newman. The Macmillan Co., 

New York. $3.60. 8} x 52; xii + 477; 

1939. 
magaee OF THE VERTEBRATES. A Com- 
parative Study of Man and His Animal 
Allies. Revised Edition. 

By Herbert E. Walter. The Macmillan 

Co., New York. $4.00. 8} x 53; xxv + 

882; 1939. 
In this revision of Vertebrate Zoology, which 
appeared in 1920 and has had considerable 
usefulness for supplementary reading in 
comparative anatomy courses, it was 
necessary to produce an almost entirely 
new book in order to incorporate certain 
changes desired by the author. As it 
now stands, the book presents the subject 
matter of the lecture part of a course in 
comparative anatomy (the laboratory 
work, dealing with comparative anatomy, 
system by system, is independent of the 
lecture course) with considerable addi- 
tional matter for supplementary reading. 
The lectures cover the whole Phylum 
Chordata, with emphasis upon the evolu- 
tionary history of he group, the interrela- 


tions of a groups, general prin- 


ciples illustrated by the group, and sig- 
nificant aspects of their natural history. 
The volume is illustrated by 235 figures 
and is well indexed. 

The second of these excellent texts first 
appeared in 1928 (cf. Q. R. B., Vol. 3, 

o. 3). Since that time eleven reprint- 
ings have been made. It now appears in 
revised form and entirely rewritten. 
Ninety-three pages have been added and 
something over 8o illustrations, so that 
there are now 736 figures. An excellent 
index is ee 5 


MS 


ELEPHANTS IN AFRICA. 
By Frank Melland. Introduction by The 
Right Hon. The Earl of Onslow. Country 
Life, Ltd., London; Charles Scribner's Sons, 
New York. $3.75. 8% x 53; xiii + 
186; 1938. 

A careful and rather critical book about 

African elephants by an intelligent sports- 


man who has had a large amount of first- 
hand experience with them in the field. 
This is a book that every mammalogist 
will want to add to his library. e 
first five chapters deal with matters of be- 
havior in general, and in particular with 
such things as mutual aid, seen in the 
other members of the herd helping a 
wounded comrade to Hs, Chapters 
VI and VII deal with family life, breeding, 
childhood and adolescence. Two chap- 
ters (XII and XIID are devoted to domesti- 
cation, an important problem in Africa, 
on which real progress is being made. 
Other chapters are devoted to such topics 
as diet, control to prevent damage to crops 
etc., the degree of intelligence to be im- 
puted to the elephant, native relations to 
elephants, and the much discussed mystery 
of sickness and death. On all these 
topics what the author has to say is re- 
strained and sensible, great care being 
taken to make plain the distinction be- 
tween what he knows of his own knowl- 
edge and what he has heard or read. 
Twelve full-page drawings by Stuart 
Tresilian add greatly to the charm of the 
book. There is a thorough index. 
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Tue Cuitpren or Tang. Bird Life in 
New Zealand. 
By Mona Gordon. J. M. Dent and Sons, 
London; Whitcombe and Tombs, Chbrist- 
church, N. Z. tos. 6d. net. 8} x §$; 
xii + 250 + 8 plates; 1938. 
This book gives the history of bird life in 
New Zealand, from the time that Aotea- 
roa was a country covered by virgin timber 
until the present day when modern civili- 
zation has, as usual, completely altered 
the topography of the island and as a con- 
sequence has a iably affected the bird 
life. Many of Tane’s children have dis- 
appeared or have become scarce. Fortu- 
nately sanctuaries have been instituted for 
the protection of some of the rare and 
unique species. These refuges are all de- 
scri in detail. Tieke, Tauhou, Ko- 
kako, Titipounamu, the Kiwi, and the 
Huia are some of the birds about which 
the author relates interesting facts con- 
cerning their habits. As may be gathered 
from the native names, the don is filled 
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with Maori bird mythology and also with 
much material on the Maoris themselves. 
There is an index, a few color illustrations 
of birds, some hotographs of the island, 
and a list of x scientific names of the 
birds mentioned in the book. 


PuysiotocicaL Group DiFrFERENTIATION 
IN Lymnaza Cotumetta. The American 
Journal of Hygiene Monographic Series, No. 14. 
By Joshua L. Baily, Jr. With a Fore- 
word by Raymond Pearl. The Johns Hop- 


kins Press, Baltimore. $1.00. 9 X 5%; X 
+ 133 + 2 folding tables + 2 plates; 


1939. 
Baily repores the results of an investiga- 
tion on Lymnaea columella Say, the object 
of the inquiry being ‘‘to disclose the pos- 
sibility of physiological races which were 
morphologically indistinguishable.’’ He 
gathered two samples of snails, one from 
Centennial Lake, Fairmount Park, Penn- 
sylvania and the other from a pond at 
Dumbarton, Maryland. These snails were 
bred under laboratory conditions and the 
longevity, mortality rate and fertility of 
the progeny were observed. The results 
of the investigation show that while the 
- groups of — = one be dif- 
erentiated morphologica t the - 
sented strikin aed Sonics he 
relative to the physiological variables 
studied. The laboratory technique em- 
von in this investigation is described in 
etail and the observations, also clearly 
presented, are accompanied by a brief but 
penetrating discussion regarding subspe- 
ciation and the formation of geographical 
races. 
Bats. 
By Glover M. Allen. Harvard University 
Press, Cambridge. $4.00. 9 x 6; x + 
368 + 30 plates; 1939. 
There has long been a need for a good book 
about bats. ee we have it, and from 
the pen of a master. Allen has done a 
superb job, from both a literary as well as 
a scientific point of view. e bats are 
worthy of great biclogical respect for two 
primary reasons. They existed as ‘‘per- 
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fectly good’’ bats, not jbly to be mis- 
taken for anything Hay 20-25 million 
years ago in ¢ times. They repre- 
sented then, as now, one of the most re- 
markable of all the adaptive divergences 
ever achieved by those remarkably adapt- 
able creatures, the mammals. 

The book is truly comprehensive. In 
its 21 chapters every aspect of the subject 
that arouses curiosity is. authoritatively 
discussed. It is extensively and intelli- 
gently illustrated. It includes a bibliog- 
raphy of 14 pages. Altogether we can- 
not recommend this treatise too highly. 
It simply must be in every biological 


library. 
we 


Between Paciric Tipes. Am Account of 
the Habits and Habitats of Some Five 
Hundred of the Common, Conspicuous Seashore 
Invertebrates of the Pacific Coast Between 
Sitka, Alaska, and Northern Mexico. 
By Edward F. Ricketts and Jack Calvin. 
Stanford University Press, Stanford Uni- 
versity, Cal.; Oxford University Press, 
London. $6.00. 9 x 6}; xxii + 320 + 
46 plates; 1939. 
The meal life of a seashore loses 
some of its complexity as one reads this 
lively account of what two scientists found 
along the Pacific Coast without the aid of 
even a pocket magnifying glass. Com- 
mon names are used as much as possible 
to supplement the Latin ones, and descrip- 
tions of forms and habitats are in non- 
technical janguage. The many photo- 
graphs and line drawings are a help to 
anyone wanting to identify his ‘‘catch."’ 
About 500 common invertebrates of the 
west coast between Sitka, Alaska, and 
northern Mexico are discussed. The ma- 
terial is organized in such a way that the 
collector can run down his specimen from 
knowledge of its habitat alone, after all 
the easiest way for the beginner. An ap- 
pendix gives references for the reader who 
wishes to go deeper into the field. 


Bo 


A Lasoratory INTRODUCTION TO ANIMAL 
Ecotocy anp Taxonomy. A Laboratory 
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Guide with Keys Prepared with Particular 
Reference to Fresh-W ater and Terrestrial Habi- 
tats of the Deciduous Forest Region in North 
America. 

By Orlando Park, W. C. Allee and V. E. 

Shelford. University of Chicago Press, 

Chicago. $2.00. 8x 5}; x + 269; 1939. 
This laboratory course offers an extremely 
interesting and stimulating introductory 
plan of study of natural history for field 
and laboratory work. Preceding the exer- 
cises there is a comprehensive introductory 
discussion on the interrelationship of ani- 
mals with their environment. ¢ main 
part of the book is given over to exercises 
which have been so arranged that they 
involve field work, identification of field 
forms, observation and experiment, and 
reading and reflection. There are two 
synoptic keys—one to phyla and the other 
to classes and orders. These are followed 
by a glossary of the technical terms used 
in the keys. At the end of each exercise 
there is a list of suggested reading. There 
is also a separate alphabetically arranged 
bibliographical section. There are two 
indexes—taxonomic and subject. 


BS 


Tue Recent Mammats or Ipano. 

By William B. Davis. The Caxton Print- 

ers, Caldwell, Idaho. $5.00. 9 x 6; 400; 

1939. 
This handsome volume describes the 141 
different kinds of mammals to be found in 
Idaho. In addition to the account of 
species, there are chapters on the geog- 
raphy of the state, floral provinces, pro 
lems of distribution, and other matter 
pertinent to an understanding of the mam- 
malian fauna with respect to its distribu- 
tion, evolution, etc. The author has 
made a few systematic changes and de- 
scribed several new forms that will be of 
interest to the taxonomists. There are 
keys and distributional maps, a bibliog- 
raphy and an index. Also much material 
on life histories is given. So, all in all, 
this book represents a compendium of 
knowledge concerning mammals of this 
state and the surrounding territory. An 
altogether notable book. 


Zoorocica. Scientific Contributions of the 
New York Zoological Society. Volume XXIV, 
Part 1, Numbers 1-5. 

New York Zoological Society, Zoological 

Park, + York. es — 10} X 7; 

63 + 8 plates; 1939 (paper). 
The following papers - poe On 
Sphyrion lumpi (Krgyer), a co ara- 
i of the Redfish: Pikocies te Prin. 
naeus), with special reference to the host- 
parasite relationships; Ross F. Nigrelli 
and Frank E. Firth: (2) Notes on the 
functions of the forebrain in teleosts; R. G. 
Meader: (3) The Panama Canal as a 
passageway for fishes, with lists and re- 
marks on the fishes and invertebrates ob- 
served; Samuel F. Hildebrand: (4) The 
cytology of the pituitary gland of two 
varieties of goldfish (Carassius auratus L.), 
with some reference to variable factors in 
the gland which may possibly be related 
to the different morphological types; 
Irving Levenstein: (5) Notes on plumage 
changes in the Quetzal; Lee S. Crandall. 


we 

Or Ants AND Men. 

By Caryl P. Haskins. Prentice-Hall, Inc., 

New York. $2.75. 9 x 6; vii + 244 + 

15 plates; 1939. 
The title of this book might give the im- 
pression that a comparison is made be- 
tween man and ants but actually one finds 
very little of it. Instead, the book con- 
tains a delightful description, somewhat 
anthropomorphic in tone, of the social 
activities and probable social evolution of 
numerous genera of ants. Under such sug- 
gestive chapter headings as “‘Fascism or 
Communism?"’, ‘“War,"’ “‘Slavery,’’ etc., 
the author limits himself in general to an 
account of certain aspects of the organiza- 
tion of ant society with but innocuous 
excursions into the parallels to be noted 
in human society. 


NS 


Domestic Pests. What They are and How 
to Remove Them. 
By L. Hunter. Foreword by Winifred 
Cullis. John Bale, Sons and Curnow, 
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London. 7s. 6d. net. 8} x 5}; xii + 

5S ae ae 
In this book is given, briefly, the essential 
information concerning all household 
pests, both animal and plant, that plague 
the British housewife. For each pest, 
the material has been arranged under 
headings (habits, life history, harm done, 
prevention, eradication, etc.), and is ac- 
companied by excellent black and white 
figures which show various stages in life 
history. Simple remedies for eradication 
as well as what to use in serious infesta- 
tions are always given. An excellent list 
of references accompanies the description 
of each pest and the volume concludes 
with a glossary and an index. 


No 


Buscui: Vom Orang-Saugling zum Backen- 
wilster. 
By Gustav Brandes. Verlagsbuchbandlung 
me und Meyer, Leipzig. RM. 4.80; 
25 percent less outside of Germany). 
9 x 58; [6] + 1353 1939- 
This is the life history of Buschi, an 
orang-outang who grew from infancy to 
adulthood under the care and observation 
of Professor Brandes, former Director 
of the Dresden Zoological Gardens and 
famous authority on anthropoid apes. 
In addition to his research on the mor- 
phological and physiological develop- 
ment of orang-outangs and on the question 
of the connection between the human race 
and the highest anthropoid apes in the 
light of his researches, the author has 
presented a story which, though basicall 
scientific in nature, will appeal to all 
animal lovers. There are many excellent 


photographs. 


A Grapuic Summary or Farm ANIMALS 
AND Animai Propucts. (Based largely on 
the Census of 1930 and 1935.) U.S. Depart- 
ment of Agriculture. Miscellaneous Publi- 
cation No. 269. 
By O. E. Baker. Government Printing 
Offer, Washington. 10 cents. 9§ x 5%; 
88; 1939 (paper). 
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A presentation in hic form of the 
number and value ey domestic animals 
and fowls and the honey-bee colonies of 
the United States as reported by the 
census of 1930 as well as by more recent 
special surveys. The value of the animal 
products (hides, beef, wool, milk, butter, 
cheese, eggs, honey, etc.) is discussed 
in relation to the fluctuations in the mar- 
ket due to changes in supply and demand. 
Journat pu Conse. Vol. XIII, No. 3. 
Conseil Permanent International pour I’ Ex- 
ploration de la Mer. 
Edited by E. S. Russell. Amdr. Fred. 
Host and Fils, Copenbagen. Annual sub- 
scription price 12 Kroner + Kr. 1.90 
for mailing; single copies Kr. 4.50. 
10 x 62; 147; 1938. 
Two articles on plankton ecology appear 
in this number, one discussing the rela- 
tionship between zooplankton and phyto- 
plankton, while the other considers di- 
urnal variation in breeding and feeding. 
Further articles include quantitative esti- 
mation of phytoplankton, determination 
of fat in plankton and herring, migration 
of halibut, and the relationship between 
wind and current. The last half of the 
journal is devoted to reviews and current 
bibliography on marine subjects. 


Sf 


Wuat Snake 1s Toat? A Field Guide to 
the Snakes of the United States East of the 
Rocky Mountains. 
By Roger Conant and William Bridges. 
Drawings by Edmond Malnate. D. Ap- 
soCeutees Co. i Yok and Levies. 


ti 
ee 74 x 5}; viii + 163 + 35 plates; 


1939. 
The fentification of snakes east of the 
Rocky Mountains is the primary purpose 
of this book. The authors hope to foster 
young herpetologists’ interest in «the 
natural history of these vertebrates by 


providing the groundwork for their in- 
vestigations. is field guide contains 
not only black and white illustrations of 
the sn but also a few notes on their 
habits and range. There is a chapter 
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concerned with snake venom, a glossary, 


and an index. 


ILLustRaTED Key to West NortH AmERI- 
CAN Petecypop GENERA. 
By A. Myra Keen and Don L. Frizzell. 
Stanford University Press, Stanford Uni- 
versity, Cal.; Oxford University Press, 
London. 75 cents. 11 x 8}; 28; 1939 
(paper). 
This key to Pelecypod genera of western 
North America is amply illustrated to 
facilitate ready identification. There is a 
glossary and an index, the latter including 
the authors of the various generic names 
and their synonyms. Malacologists will 
find this key a labor and time saving 
device for the indentification of their 
specimens to the proper genus. 
TYPENLEHRE UND UMWELTFORSCHUNG. 
Grundlegung einer idealistischen Biologie. 
Bios, Band IX. 
By Friedrich Brock. Verlag von Jobann 
Ambrosius Barth, Leipzig. RM. 4.20. 
gk x 64; vii + 40; 1939 (paper). 
The author, a pupil of Driesch and von 
Uexkiill to whom he dedicates this trea- 
tise, discusses on the basis of the theory of 
von Uexkiill and his own experimental 
investigations with the higher crustacea 
and Buccinum undatum the problem and 
methodology of an ‘‘idealistic’’ morphol- 
ogy. There are twelve illustrations and a 


bibliography. 
BOTANY 


Tae Wortp or Prant Lire. 
By ond . Hylander. The Macmillan 
Co., New York. $7.50. 10} x 73; xxii 
+ 722; 1939. 
The author has written this book for the 
onl, purpose of introducing the varied 
plant life of the United States to its 
citizens—the backyard gardeners, the win- 
dowbox gardeners, the countless com- 
munity garden club members, the travel- 
ers, the college students who though 
familiar with microscopic work as pre- 


sented in botany courses are unable to 
identify plant forms in the plant world 
about them, and the -ologists ad infinitum 
who see the whole of the plant world 
only in terms of their own specialities. 


There is, in the United States, an assortment of 
os life equalled by few other countries... . 


use of the almost riotous abandon of American 
topography, from the mountains of the far west to 
the eastern coastal swamps, and from the flat mid- 
western plains to the desert basins of the southwest, 
there is every conceivable of habitat with its 
own peculiar forms of plant life. 


Although this book is a source of de- 
tailed information on the life of almost 
every common plant, both native and 
naturalized in this country, it is neither 
confusing nor tiresome to read. The 
author has followed a simple classification 
and has omitted as much as possible of 
the scientific terminology with which 
text books are so painfally swamped. 
In addition there are over 400 excellent 
photographs and line ae 

There are two appendixes: The first is 
a detailed check list of species arranged 
by phyla, classes, orders and families 
with both common and scientific names 
given. Appendix II is a reference list of 
general literature, manuals and identifi- 
cation books, and books dealing with 
more detailed aspects of plant life—(these 
latter are correlated with the chapters). 
There is also-a large and complete index. 
INTRODUCTION TO THE Botany oF FIELD 
Crops. South African Agricultural Series, 
Vol. 16. Vol. I., Cereals; Vol. II., Non- 
Cereals. 

By J. M. Hector. Central News Agency, 

Lid., Johannesburg; Gordon and Gotch, 

London. £3. 10s. net. 9} x 6%; Vol. I. 

xi + 478 + xxxiv; Vol. II. vii + 479- 

1127 + xxxiii; [1938?]. 

Two important volumes for the student of 
botany, but more especially for the ad- 
vanced worker in agronomy. The work 
is to be regarded as an “introduction” 
to this rapidly growing subject, bringin 
together a large amount of material, m 

of which can only be found in widely 
scattered sources. In spite of the size of 
the work, its scope is in breadth rather 
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than in detail. Nevertheless all the im- 
portant phases in genetical analyses, 
cytology, physiology, etc., for each form 
are thoroughly di and wherever 
necessary details are included. ‘‘Crop 
pony a subject which _ — 
eels is too vague at present for generali- 
zation, has ged 5 ° 

The term ‘field * is here used in a iculate 
sense: inclusively co incorporate all planes caltivated 
pop bay garden cg ty a 
the seer ey G distinction, sass, b not 
absolute, since all ‘cultivated’ grasses are omitted 

certain plants, such as cotton—regarded in 
certain areas as a ‘plantation crop’—are included. 

In the first volume the chapters are on 
the Gramineae—oat species (Avena), 
wheat species (Triticum), rye, barley, 
rice, millets, saccharum—the sugar canes 
—sorghums, and maize. The second vol- 
ume is on the Liliaceae—onions and aspar- 
agus; the Moraceae—hemp and hops; the 
Polygonaceae—buckwheat family; the 
Chenopodiaceae—beet family; the Cruci- 
ferae; the Leguminosae; the Linaceae— 
flax; the Malvaceae—cottons; the Umbel- 
liferae; the Convolvulaceae—sweet po- 


tato; the Solanaceae—potato, tomato, 
tobacco; the Cucurbitaceae; and the Com- 


positae. 
SHEEP AND Turnips: Being the Life and 
Times of Arthur Young, F.R.S. 
By Amelia Defries. With a Preface by 
R. A. Butler and an Introduction by 
Montague Fordham. Methuen and Co., 
London. 7s. 6d. net. 7} x 53; xviii + 
2353 1938. od 
England's ‘‘Second Agrarian Revolution 
of the late 18th and early 19th centuries 
laid the foundation for the England of 
well-tilled farms and fine livestock of 
today. Prominent among the men who 
did the spade-work of actual experimenta- 
tion in agricultural methods and who 
helped formulate some of the legislation 
that encouraged good farming was Arthur 
Young, first Secretary to the Board of 
Agriculture. His interest, however, was 
not confined solely to agriculture. The 
broader aspects of a population's com 
sition and the relation of the rural—urban 
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ratio to a nation’s prosperity also claimed 
his attention. He was a strong advocate 
of a census, publishing a paper in 1770 
entitled Proposals for Numbering the People. 
His papers, and the journal of his travels 
through England and France, are sources 
for much of the material here, to which 
the ahthor has added a brief but compre- 
hensive sketch of the background of 
England's agrarian revolutions. The pres- 
ent biograph we a well-rounded picture 
of this pre- thusian thinker, sometimes 
called *‘the father of modern agriculture.”’ 


ed 


Wonper Piants AND PLant WonDERS. 
By A. Hyatt Verrill. D. Appleton-Century 
Company, New York and London. $3.00. 
8 x 5}; xiii + 296 + 16 plates; 1939. 

A popularization that stresses the absolute 
necessity of plant life for the existence 
of all life on the earth, and describes the 
plant wonders used for food, clothing, 
shelter, beverages and other commodities, 
together with the plant giants, plant 
dwarfs, and other plant curios throughout 
the world. The reader is led on with the 
often repeated comment that curious as 
this plant may be, or valuable as that 
plant may be, the one about to be de- 
scribed is even more curious or more 
valuable than the preceding one. 

The long bow is sometimes stretched 
to the breaking point. The statement 
that bacteria spores **. . . germinate and 

oduce more bacteria even after being 
losin in liquid air at a temperature of 
over four thousand degrees below zero 

...’’ seems to overlook the fact that 

absolute zero is usually thought by 

physicists to be at 273° below zero Centi- 

gtade (—459°F.). nome y 
Journalistic science at not quite its 

highest level is about the right price tag 

for this volume. 


| 


Bacteria the Smallest of Living Organisms. 
By Ferdinand Cohn. Translated by Charles 
S. Dolley. Introduction by Morris C. 
Leikind. The Johns Hopkins Press, Balti- 
more. $1.00. 10 X 7; 44; 1939. 

It was indeed commendable to re-edit this 
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classical paper that takes an important 
place in the history of bacteriology. It 
was originally published in 1872 and as 
early as 1881 an English translation was 
made by Charles S. Dolley, then a medical 
student at the University of Pennsylvania, 
who had studied for some years abroad 
and at once recognized the importafice of 
the paper. This edition of his translation 
has not been changed, except for the cor- 
rection of some misspelled names, but the 

resent editor has added to the text a 

ne introduction on the life of the original 
author as well as of the early translator. 
When Ferdinand Cohn published his 
essay in 1872 entitled Ueber die Bacterien, 
die kleinsten lebenden Wesen, Koch was still 
an unknown physician. The history of 
bacteriology, writes the new editor, has 
been written largely by medical men and 
the emphasis on the rdle of the bacteria 
as agents of disease has caused their 
importance in the life cycle to be for- 
gotten. For this reason Cohn’s paper is 
of importance since no one before or after 
him has so brilliantly and clearly indi- 
cated the position of bacteria in the 
general economy of nature. 


we 


Tue Garpen or Larxspurs. With Deco- 
rations. 


By L. H. Bailey. The Macmillan Co., 
New York. $3.00. 9} x 6}; viii + 116; 


I . 
hy rtant book for those interested 
in breeding and hybridizing larkspur. It 
belongs in the series which Dr. Bailey 
started sometime ago with The Garden of 


Gourds and followed up with The Garden 
of Pinks. 

Information is given concerning soil, 
drainage, fertilizing and mulching, and 
location of beds necessary for the suc- 
cessful cultivation of larkspur. Aside 
from sections on the breeding and culture 
of delphinium, a key to significant species, 
and descriptions of species and varieties 
(113 varieties of 76 species), special atten- 
tion is given to the following larkspur 
proups: ocket, Forking, Bouquet, Gar- 
and, Candle and Red. 

Leon H. Leonian contributes a chapter 
on diseases of delphinium and W. E. 


Blauvelt on insects and other ts. 

are also 23 black and white ome 
ings in the text, a frontispiece and end- 
piece in color, and a useful index. 


BS 


Frorat Morpsorocy. A New Outlook 
with special reference to the Interpretation of 
the Gynaeceum. Volume Two with additional 
illustrations and Index for Volume 1. 

By E. R. Saunders. W. Heffer and Sons, 

Cambridge. 10s. 6d. net. 7}x5;xiv + 

609 + vii; 1939. 

Continuing the scheme begun in volume 
one (see review in Q. R. B. vol. 13, no. 1), 
the author discusses 151 additional fami- 
lies of flowering plants, again placing 
his emphasis on the relation of the vascu- 
lar ground-plan to the floral ground-plan, 
and the importance of keeping this in 
mind when dealing with problems of 
floral morphology. There are many il- 
lustrations. An index covering both vol- 
umes is included. 

An appendix contains a reproduction 
of the author’s exhibit at a recent British 
Association for the Advancement of Sci- 
ence meeting. Under the title A Century's 
Challenge to Orthodoxy. he presents a survey 
of the course taken by a point of view 
(the structural nature of the gynaeceum) 
which has been contrary to the traditional 
one. His citations extend from 1823 to 


1923. 
i 


Tae Growrn aNnp Nutrition or WuHITE 
Pine (Pincus Srrosus L.) SeepLincs IN 
CuLtTurEs WITH VARYING NitrRoGEN, Pxos- 
pHorUs, Porasstum AND Catcium: with 
observations on the Relation of Seed Weight 
to Seedling Yield. The Black Rock Forest 
Bulletin No. 9. 
By Harold L. Mitchell. The Black Rock 
ore Cornwall-on-Hudson, eS 9 
1.60. 9 x 6; vi + 135; 1939 . 
This epeit, including 27 tables tah. 
figures, gives in great detail the experi- 
mental ure and results obtained in 
carefully controlled cultural experiments 
in white pine seedlings. 
Seedlings in properly balanced nutrient-sand 


cultures are far superior, as regards total weight, 
balance between root and shoot and, to a lesser degree, 
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root development, than the average nursery-grown 
seedling of the same age. . . . The results of chemical 
analyses revealed an exceedingly high degree of corre- 
lation between the internal (seedling) content of N, 
P, K and Ca, ex either as milli Lys OR 
per cent of dry weight . . . , and the external (solution) 
concentration of these elements. 


These experiments were repeated in a 
series of field studies where all the nutrient 
elements, varied in the cultural experi- 
ments, were also varied individually and 
in several combinations. Only the more 
pertinent data from the field studies, how- 
ever, are included in this report—in the 
section dealing with certain fundamental 


relationships. 


ExperIMENTs IN Piant Puysiotocy. A 
Laboratory Textbook. 
By Walter E. Loomis and Charles A. Shull. 
McGraw-Hill Book Co., New York and 
London. $2.00. 9 x 6; xiv + 213; 


1939. 
This excellent laboratory manual is a 
revision of a portion of the authors’ 
Methods in Plant Physiology, and is pre- 
pared especially for the use of beginnin 
students. The problems are develo 
around the broad physiological processes 
in plants (growth, respiration, transpira- 
tion, photosynthesis, etc.), and are of 
such a variety as to meet the needs of 
numerous types of classes and courses. 
The pec does not supplement any 
articular text book, but rather gives a 
ist of references for each of the chapter 
headings, as well as a list of general 
questions for each ee. 

The volume is well illustrated, both 


graphically and photographically, and 
contains a table of contents, a complete 
index, and an appendix listing numerous 
chemical solutions, formulae, prepara- 
tions, and apparatus needed in the plant 


ratory. 


We 


ELEMENTS oF PLant PaTHoLocy. 
By Irving E. Melhus and George C. Kent. 
The Macmillan Co., New York. $4.00. 
83 x 58; x + 493; 1939. 
In the writing of this elementary text 
three points were kept in mind: (1) many 
students have no intention of becoming 


physiology la 
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professional plant pathologists but take 
the course as an aid to their work as 
farmers, teachers, or agriculturists, (2) 
the time allotted to the subject must be 
brief—not more than five hours for one 
uarter or four hours for one semester, 
3) the availability of appropriate subject 
matter in sufficiently concise form. Em- 
phasis is placed on parasitism in disease 
processes and the principles relating to 
control measures, coupled with the con- 
densation and omission of unnecessary 
morphological and mycological data. 

e¢ volume is abundantly and well 
illustrated (259 figures) and contains a 
glossary, a list of 75 books dealing with 
some phase of plant pathology and a 


useful index. 
WH 


CoRRELATIONS BETWEEN ANNUAL PRE- 
CIPITATION AND THE YIELD OF SPRING 
Wueat IN THE Great Prains. U. S. 
Department of Agriculture. Technical Bul- 

letin No. 636. 
By John S. Cole. 
ce, Washington, D. C. 


$45 40; 1938 (paper). 
Data covering a total of 387 crop years at 1g field 


stations in the Great Plains are given of precipitation 
for the year ended July 31 and three inde of yield 
of spring wheat. ¢ primary study is made with an 
index of the average yields of about 30 plots repre- 
senting low-, medium-, and high-yielding methods. 
Less detailed studies are made with the average yields 
of continuously cropped plots, a low-yielding method, 
and an average of yields on fallowed land, a high- 
yielding method. 


Government Printing 
5 cents. 9} x 


The statistical data are arranged in 28 


tables. 
Be 


An Outline of the Princi- 
ples Underlying Plant Activity and Struc- 
ture. Third Edition. 
By H. Godwin. The University Press, 
Cambridge; The Macmillan Co., New York. 


$2.25. 7§ x 54; x + 308; 1939. 
The AR Pork of Oxford. panbcidge, 
and London have combined ‘“‘in the in- 
terests of schools, to make uniform the 
scope of teaching for the biology of their 
respective 1st M. B. examinations.’’ For 
this reason, in the 3rd edition (the book 


Piant Broiocy. 
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was at first intended mainly for first year 
medical students) there have been addi- 
tions in certain sections and new chapters 
on the fern plant, and reproduction by 
means of the flower and the formation 


of seeds. 
AS 


Tue RELATIONSHIPS BETWEEN CUMULATIVE 
Soar RADIATION AND THE Dry WEIGHT 
INCREASE OF NursERY-GROWN W3HITE PINE 
AND Rep Pine Segepuinecs. Black Rock 
Forest Papers, Vol. I, No. 13. 
By H. L. Mitchell and R. O. Rosendabl. 
Black Rock Forest, Cornwall-on-Hudson, 
New York. 11 x 83; 87-94; 1939 (paper). 
PRELIMINARY NOTES ON A THOD FOR 
THE PREVENTION AND CONTROL OF WHITE 
Grus InresTaTIONS IN Nursery Solts. 
Black Rock Forest Papers, Vol. I, No. 14. 
By H. L. Mitchell. Black Rock Forest, 
Cornwell-on-Hudson, New York. 11 x 8}; 


95-98; 1939 (paper). 


We 
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RECHERCHES SUR tL’ EMBRYOLOGIE DU 
Sysritme Nerveux Centra DE Lt’ Homme. 
By André Barbé. Preface by A. Souques. 
Masson et Cie., Paris. 250 francs. 10x 

64; 1938 (paper). 

is work embodies the results of three 
years of investigation on the development 
of the central nervous system in the human 
embryo. The first part is devoted to a 
detailed description of the nervous system 
of each of the 52 embryos, ranging in age 
from 18 to 252 days; the second, to a 
study of each region of the human nervous 
system in its development from the begin- 
ning to the end of pre-natal life. Some 
320 excellent photographic illustrations 
have been included to supplement the text. 
No figure is included which is not thor- 
oughly described; and likewise, no major 
point of interest is discussed in the text 
without the use of a photograph as a 
special aid. 

M. Barbé, in giving a general plan of 
development for the human nervous sys- 
tem, has given particular and detailed 
attention to the cerebral vesicles during 
the first month of intra-uterine life; to 
the lateral and median ventricles; to the 


development of the choroid plexus; to 
the formation of the anterior and posterior 
hypophesis; to the trapezoid area of His; 
to the cranial nerves (particularly the 
hypoglossal) and the spinal ganglia. 
e author gives a description of the 
primitive neural tube, and with the aid 
of several excellent figures, shows its two 
distinct (cephalic and spinal) portions. 
The cerebral region is quickly transformed 
into five divisions, or cerebral vesicles, 
which, Barbé finds, do not always develop 
along a longitudinal axis, but may follow 
three other distinct and separate patterns; 
namely, apical, pontique and nuchale. There 
have been found several morphological 
differences in the cerebral cortex not only 
from subject to subject, but even within 
the same individual. The variability of 
the date of appearance, the width and 
form of the fissures and grooves is of such 
magnitude as to make a generalization on 
the point impossible. One significant 
int in the work is that the fissure of 
olando, the appearance of which the 
classics place in the fifth month, has been 
found by M. Barbe to be clearly marked 
in several embryos in the third month of 


development. 


Form AND Causatity iN Earty Devet- 
OPMENT. 
By Albert M. Dalcq. The University 
Press, Cambridge; The Macmillan Co., 
New York. $3.50. 83 x 53; [7] + 197 
+ 2 plates; 1938. 
This book is a monograph covering—as 
Professor Dalcq expressly warns us—his 
special views on the early organization 
of the egg, and on the causes, the mechan- 
ics, of development. Out of the abun- 
dance of available data, the author has 
chosen to present those embryological 
facts which to him suggest a general 
theory of organismal development. 
Believing that ‘‘the causes [of develop- 
ment] cannot belong to any other category 
than the intimate physical and chemical 
nature of the germ materials, and their 
particular situation at the stage con- 
sidered,"’ and admitting that the nuclear 
factors have not yet been sufficiently 
analyzed, Dalcq feels that the cytoplasmic 
factors may now be de in concrete 
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terms. He concludes that the material 
bases of germinal organization lie in a 
two-fold chemo-differentiation: first, in 
a ‘‘cortical field’’ (the dorso-ventral field 
of chordates, or its er and, 
second, in a “‘spatial gradient’’ (the yolk 
vo of chordates, or its equivalent). 
ypically the former is a gradient of 
some substance dispersed mainly through 
the cortex of the egg, with its maximum 
concentration at the animal pole; the 
latter is a gradient of some substance 
dispersed more , sane throughout the 
cytoplasm, but decreasing from the vege- 
tative pole. The interaction between the 
‘“formative’’ or cortical field and the 
‘“differentiation’’ or ‘“‘general activity’’ 
field provides the functional basis of 
morphogenesis. ‘‘In my opinion,’’ writes 
Dalcq, “‘the organization of the egg— 
or of the sperm—prolongs that of the 
erm concealed in the parent soma... 
¢ prime factors responsible for mor- 
phogenesis are contained in the germ, 
and not imposed on it from the outside." 


yw 
ANATOMY OF THE Human Lympnatic 


SysTEM. 
Translated from the 


By H. Rouvidre. 
French by M. J. Tobias. Edwards Bros., 
102 x 8}; ix 


Ann Arbor, Mich. $4.00. 
+ 318; 1938. 

This is the English translation of the 
ainstaking and exhaustive work of 
ouviére’s Anatomie des Lymphatiques de 

I’ Homme (cf. Q. R. B., vol. 7, no. 4). 
Many first-class drawings illustrate pA 
work. Since the study of the lymphatic 
system is very often given too little at- 
tention in the medical schools as well as 
in most of the anatomic textbooks, the 
translation will find many friends among 
anatomists and clinicians. ‘‘In addition 
to completeness in anatomical descriptions 
of the lymphatic apparata of the bodily 
organs,”’ the translator writes in the 
introduction, ‘Professor Rouviére rarely 
overlooked an opportunity to direct at- 
tention to the regions where lymph nodes 
or lymphatics are intimately related to 
other organs or nerve trunks, and in many 
instances he has indicated the ible 
implications of such relationship.’ 


485 


* Epes . cs ts — . 
. 0 tmpkins. apman 4 
él, London. 12s. 6d. net. 8} x 5}; 
viii + 228 + 8 plates; 1939. 

This book will be of great interest to the 
ype sees ophthalmologist who alone is 
able to prove the theories of the author. 
In particular he is of the opinion that 
the early prescription of glasses has a 
weakening effect on the eyes and especially 
that their employment by the increasing 
number of children is a serious menace to 
general health. More and more persons 
otherwise physically fit become dependent 
upon an artificial method of sight-aug- 
mentation when by proper exercising of 
the eye muscles sake femulesssion: in 
the author's opinion, can be checked. 
The book is illustrated by many drawings 
showing the different stages and functions 
of the visual mechanism. It is well 
written and deserves to be carefully 


examined. 
BS 


Tue Emsryorocy or Fieas. Smithsonian 
Miscellaneous Collections. Volume 98, Num- 
ber 3. (Publication 3527). 

By Edward L. Kessel. Smithsonian Insti- 

tution, oe 45 cone Qf x 63; 

78 + 12 plates; 1939 (paper). 
The author ; nts his ba net ot on the 
heretofore little studied phase of the 
pulicine life cycle, namely, that of the 
embryological development. Ctenocepha- 
lides felis (Bouché) (the cat flea), Nosopsyl- 
‘asciatus (Bosc.) (the common rat flea), 
Hystrichopsylla dippiei Roths (a giant 
the w rat 


lus 
an 
form found in nests of 
Neotoma) were selected as subjects for this 


study. hap. pe: the three families repre- 
sented by the subject species contain over 
four-fifths of the total number of genera 
belonging to the order Siphonaptera. 

The microtechnique used in this study 
is described in the first part of the mono- 
gtaph. At the end of the text are twelve 
excellent plates containing go fi 
There is an extensive bibliography. 


We 


Gross Anatomy. A Brief Systematic Pres- 
entation of the Macroscopic Structure of the 
Human Body. 
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By A. Brazier Howell. D. Appleton- 
ee eee $6.00. 
x 6}; vii + 403; 1939. 

The decreasing pa nirn of time allotted 
in medical schools to the study of gross 
anatomy has made it impossible for the 
student to assimilate all of the details. 
Voluminous texts and reference books 
increase the difficulty of sifting the trivial 
from the important. Howell's excellent 
condensation is an effort to overcome 
this handicap of the student. There is 
little consideration of physiology or 
histology, but necess references are 
made to embryological derivation. Few 
illustrations are given, an antomical atlas 
being a required adjunct. The volume 


contains a very complete and useful index. 


We 


Crorpate ANATOMY. 

By Herbert V. Neal and Herbert W. Rand. 

P. Blakiston’s Son and Co., Philadelphia. 

$3.50. 9x 6;x + 467; 1939. 
In essence this volume is a condensation 
of Comparative Anatomy (Q.R.B., vol. 12, 
no. 1) and contains the same excellent 
features of that work. However, the 
present material is such that it can be 
comfortably covered in the limited time 
allotted to comparative anatomy in the 
curriculum of the pre-professional student. 
It omits much of the detailed discussions 
of histology and embryology found in 
the earlier volume. This systematic study 
clearly describes and depicts the anatomi- 
cal evidences of the evolution of the human 
body from lower forms. 


MS 


Fincerprints: History, Law and Romance. 
By George W. Wilton. Foreword by Robert 
Heindl. William Hodge and Co., London, 
Edinburgh and Glasgow. 12s. 6d. net. 
84 x 54; xix + 317 + 11 plates; 1938. 

These pages tell an interesting history 

of dermatoglyphics. However, an undue 

amount of paper (half of the book) is 
used over the petty argument as to who 
first suggested fingerprints as a method 
of criminal detection. The author gives 
the laurel to Dr. Henry Faulds. A com- 
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plete survey is presented of fingerprint 
cases throughout the world. It is re- 
grettable that so little space is devoted 
to the rdle of dermatoglyphics in an- 


thropology. 


ANATOMIE Gf&NERALE. Origines des Formes 
et des Structures Anatomiques. 
By H. Rouvitre. Masson et Cie, Paris. 
7o francs. 11} x 7 $; [4] + 192; 1938 
(paper). 
In this gy anatomy the author stresses 
particularly the relation between the 
mechanics and the formation of the parts 
and organs of the body, and discusses, 
in some cases, modifications in the struc- 
ture and their inheritance. Physicochem- 
ical influences are not treated in detail. 
The bibliography runs to 364 titles. 


BS 
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Protein METABOLISM IN THE PLANT. 

By Albert C. Chibnall. Yale University 

Press, New Haven; Oxford University 

Press, London. $4.00. 9 x 6; xiii + 

306 + 3 plates; 1939. 

This detailed and highly technical book 
makes its appeal principally to plant 
physiologists and biochemists. Excellent 
reviews and criticisms of historical and 
recent work on protein metabolism of 
seedlings mark the early chapters, the 
work of Schulze and Prianischnikow be- 
ing —- stressed. In regard to 
the formation of glutamine, the author 
concludes from experiments in his own 
laboratory that this substance can be 
produced in limited amounts by primary 
protein decomposition, and that glutamine 
and asparagine can also have a secondary 
origin. It is emphasized ‘‘that transfer 
of nitrogen from protein to amides does 
not necessarily imply that formation of 
these amides is exclusively a matter of 
protein metabolism."’ 

One sees the agricultural value of this 
work in a chapter on the proteins of 
pasture plants. The quality of various 
types of pasturage, and seasonal variation 
in quality is shown in several experiments. 
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The value of protein analysis is well 
demonstrated in a discussion of the 
amount of cystine no in sheep 
forage to produce a high quality fleece. 
The last part of the volume reviews 
studies on leaf metabolism and its regu- 
lation. Within a few hours after leaf 
detachment, protein decomposition can 
be detected. However, judgment is re- 
served as to the reason such metab- 
olism. Several appendices present meth- 
ods of analysis of impure leaf-protein 
preparations. There are 370 bibliographic 


references. 


Les Groupgs Sancuins. Leur Application 
& la Biologie, 2 la Médecine et au Droit. 
By Ludwik Hirszfeld. Translated from 
the Polish by Hanna Hirszfeld. Masson 
ml Cie, peer ona 72 x 54; 
+ 169; 1938 t 
pe a Thalal cnewken in this 
monograph the knowledge that has been 
acquired about blood-groups, particularly 
those aspects of the subject that pertain 


to aa oe problems of medicine, law, 
anthropology, and biology in general. 
The first two chapters are of an intro- 
ductory nature and deal respectively with 


the physiological characteristics of the 
bl and with Mendelian inheritance. 
The author proceeds then to a more de- 
tailed examination of the subject and 
describes first of all the classification of 
—— and their hereditary trans- 
mission. the following chapters he 
discusses also in detail the significance 
of the observations made with reference 
to problems of establishing paternity, of 
detecting racial mixtures and of studying 
certain kinds of immunological reactions. 
The book closes with a chapter in which 
the author enumerates some of the prob- 
lems which he believes are of great im- 
portance and deserve to be tackled im- 
mediately. Although there are available 
a number of good treatises on blood- 
groups, this is one of the most lucid and 
comprehensive expositions of the subject 
that has appeared to date. It reflects the 
author's long experience as one of the 
leading investigators in the field. 
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aneme Review or Puysiotocy. Vol- 
ume I. 

Edited by James M. Luck and Victor E. 
Hall. Annual Reviews, Inc., Stanford 
University P. 0., Cal. $5.00. 8} x 6; 
vii + 705; 1939- 
Undoubtedly success attained by the 
Annual Review of Biochemistry (now in its 
eighth volume) has encouraged Dr. Luck 
and a group of physiologists to launch 
this annual. The members of the edi- 
torial committee are as follows: A. J. 
Carlson, J. F. Fulton, M. H. Jacobs, F. C. 
Mann and W. J. Meek. It is their hope 


that this new Review will su 
service which been 


lement the invaluable 

ren for many years by 

Physiological Reviews and the Ergebnisse der Physiologie. 

We have not thought of publishing exhaustive treat- 

ments of selected topics such as may be found in 
these journals. The Annual Review of Physio 
will have a somewhat different function and will 

of value to the reader, not because of its depth of 

ation into stated subjects, but because of its 

th, through year by year resumés of the signifi- 

cant work in the entire feld of physiology. 


Twenty-four sections, written by well- 
known and authoritative investigators, 
treat such subjects as eability, bi- 
ological effects of radiation, growth, 
temperature regulation, physiology of the 
liver, blood, the s inal cord and reflex 
action, physiological psychology, kidney, 
etc. As in the Review of Biochemistry each 
section concludes with an extensive bib- 
liography and the volume has both author 
and subject indexes. 

You're THE Docror. 

By Victor Heiser. W.W. Norton and Co., 
New York. $2.50. 8 x 5}; 300; 1939. 
The author wisely emphasizes the fact 
that the material in this book is not 
meant to be a textbook to replace the 
physician. It is not for the ill, the lame, 
or the blind, but for those individuals 
who are not normally under a doctor's 
supervision. Dr. Heiser’s experience in 
public health work in this country and 
in foreign nations has given him a broad 
perspective of living conditions and stand- 
ards of health throughout the world, and 
based on this experience he now proffers 
a bookful of sensible suggestions for a 

healthier and happier life. 





488 THE QUARTERLY REVIEW OF BIOLOGY 


Half of the volume considers the 
troubles between man and his food, and 
since we are omnivorous creatures, there 
is plenty of material for discussion. There 
are very few verbotens and no one need fear 
after reading this entertaining volume 
that his life will be spent hereafter in 
utter discomfort wondering what would 
be the proper thing to do. Since the 
author himself is still quite hale and 
hearty, it will probably pay us all to 
follow his advice. 

FiGHTING For Lire. 

By S. Josephine Baker. The Macmillan 

Co., New York. $2.75. 8§ x 5}; [6] + 

264 + 8 plates; 1939. 

The theory and practice of child hygiene 
the world over is in a great measure due 
to the pioneering efforts of Dr. S. Josephine 
Baker. In this autobiography she has 
incorporated, in a delightfully readable 
manner, her experiences in (1) convincing 
her male colleagues that a hard-working 
woman has a place in the medical pro- 
fession; and (2) in convincing this nation 
and the world that the most fruitful work 
in saving babies’ lives is that which aims 
to prevent child diseases rather than that 
which aims to cure the pitifully diseased 
and half-dead forms of humanity. In the 
second undertaking, Dr. Baker inaugu- 
rated the principle of preventive medicine 
in child hygiene, with all its far reaching 
and fruitful results. 

The volume is, in essence, the record of 
a free thinking American woman endowed 
with a conviction concerning her contri- 
bution to the world, and with the en- 
thusiasm and persistence necessary for 
carrying that conviction to reality. The 
author's professional mode of thinking 
and her authoritative mode of writing 
have in no way been belittled by the 
spicy humor which adds so greatly to 
the interest of the book. 


Ww 
I. Taz Center, THE GRrouP UNDER OpssER- 
VATION, Sources OF INFORMATION, AND 


Srupres IN Procress. Studies From The 
Center for Research in Child Health and 


t, School of Public Health, Harv- 
niversity. Monographs of the Society 
for Research in Child Development. Volume 
IV, No. 1 (Serial No. 20). 
By Harold C. Stuart and Staff. Society 
for Research in Child Development, Na- 
tional Research Council, Washington, D. C. 
$1.75. 9 x 6; xiv + 261; 1939 (paper). 
This Center for Research in Child Health 
and Development was created some seven 
years ago mainly to provide the oppor- 
tunity and material for investigation on 
the mental and physical development of 
children and on the factors bearing upon 
the phenomenon of growth. As the title 
indicates this monograph is the first of a 
series of publications from the Center and 
is concerned with its organization and 
method of operation. First of all, the 
growth of the children is measured and 
studied with the aid of anthropometric, 
orthopedic, roentgenographic and photo- 
— techniques. e study of the 
actors influencing the growth is also 
approached from multiple angles since 
the inquiry concerns heredity, social and 
economic status, dietary habits and so on 
of the children. From the description 
given here it would seem that the investi- 
gation is conducted in the most ideal and 
thorough manner, and we look forward to 
the publication of the findings and results. 


Tue Patient as A Person. A Study of the 
Social Aspects of Illness. 
By G. Canby Robinson. The Common- 


wealth Fund, New York; Oxford University 
Press, London. $3.00. 9x6; xiv + 423; 


Develo 
ard 


1939. 
This book presents the results of an inves- 
tigation carried on in the Johns Hopkins 


Hospital in 1936 and 1937, in which the 
clinical study of 174 patients in the medical 
wards and dispensary was supplemented 
by a study of the personal and social fac- 
tors in each case. The material is pre- 
sented in this book in the form of a brief 
abstract of the case history of each patient, 
including a discussion of the adverse 
social conditions found, and the effects 
on the medical status of the patient when 
the social condition was modified or the 
patient’s attitude improved. The ab- 
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stracts are segregated into chapters under 
the following headings: patients with 
circulatory symptoms, respiratory symp- 
toms, digestive symptoms, diabetes, syphi- 
lis and epilepsy, and psychoneuroses. 
The final chapter is devoted to a discussion 
of the importance of treating the patient 
asawhole. There is a bibliography of 28 
titles, and an index. 


NS 


PersoNAL AND CommuNiITyY HEatrs. 
Fifth Edition. 

By C. E. Turner. The C. V. Mosby Co., 

St. Louis. $3.00. 8} x 5$; 652 + 

4 plates; 1939. 

¢ present edition of this well-known 
college textbook on hygiene follows 
essentially the same order of exposition 
as that of the preceding ones. The author 
seeks to present a sees cr renga picture 
of contemporary knowledge about indi- 
vidual and community health as well as 
the anatomical, =e and general 
biological foundations on which this 
knowledge rests. The contents of this 
book therefore cover a wide field: the 
——— and their function in health 
and disease, modes of infection and con- 


tagious diseases, onal hygiene and 
the 


sanitation, and several phases of 
public health work and administration. 
Although necessarily very sketchy in 
parts and written in a style that occa- 
sionally acquires an evangelical tone (¢. 
the discussion on alcohol), the book is 
more than adequate for its purpose. Each 
chapter ends with a short list of the more 
important publications on the subject 


treated. 
We 


La Mort ves Bréxis. Etude Expéri- 
mentale. 
By Louis Christophe. Preface by Léon 
Binet. Masson et Cie, Paris. 40 francs. 
93 x 64; 95 + 20 folding charts + 9 
plates; 1939 (paper). 
Important experiments were performed by 
the ee in an —— toward the solu- 
tion of the problem as to the processes 
causing dontsanveed days after injury from 
burns. Clinical and histological studies 


489 


were made both on dogs that had themselves 
been subjected to burns and those that 
had not been so injured but died after per- 
fusion with blood from animals that had 
suffered a burn. The conclusion is that 
the toxic substance, although not suffi- 
cient to cause immediate death, is trans- 
mitted throughout the body by the blood 
stream, and when it reaches the brain 
causes injury to the vegetative centers, 
perhaps including the paraventricular and 
supraoptic nuclei of the anterior hypo- 
thalamus, from which the animals even- 
tually die. The book is illustrated with 
photographs of apparatus and histological 
sections and tables showing the results of 
urine and blood tests on the experimental 


animals. 
NS 


Mepicat MicrosioLocy. 

By Kenneth L. Burdon. The Macmillan 

Co., New York. $4.50. 8} x 5§; xii + 

a . ie 
Since this book is intended primarily for 
the medical student beginning micro- 
biology, the author stresses the clinical 
rather than the technical aspects of the 
science—the ward work rather than the 
laboratory side—though there are chap- 
ters on classification and on laboratory 
procedure. 

The student who has just learned or is 
learning anatomy will be pleased to find 
infectious disease here treated in the same 
way, that is, by body systems. All infec- 
tions of the «ten whether due to mite, 
rickettsia, or coccus, are discussed in one 
section, instead of being scattered through 
the text according to taxonomic relations. 
Insofar as possible the rest of the body is 
handled similarly. 

The appendices contain laboratory 
methods, sources of information in the 
literature, and study questions. 


So You're Gorne To Stop Smoxine! 


By J. C. Furnas. Simon and Schuster, 
New York. $1.25. 7} x 5; vi + 973 


1939. 
This amusing little book does not offer 
any sure-fire panacea for those who desire 
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to quit smoking ‘‘gaspers’’ or other forms 
of tobacco. e author himself belongs 
to the ranks of those who have sworn off 
the coffin nails but finds himself still con- 
suming them. However, good common 
sense remedies are proffered and several 
ways are suggested to fit individual tastes 
and inclinations. Truths and untruths 
concerning the tobacco habit have been 
separated and a consensus of present medi- 
cal knowledge is given a finn of its 
own. Most of the material has been 
leaned from a questionnaire sent to 
Senove people and from the invaluable 
experiences of the author himself. We 
recommend this entertaining volume to 
all and sundry, whether they be tobacco 


addicts or not. 


Tue PaysioLtocy AND PHARMACOLOGY OF 
THE Prrurrary Bopy. Volume II. 

By H. B. Van Dyke. University of 

Chicago Press, Chicago. $4.50. 9 x 6; 

xiv + 402; 1939. 
The present volume (for Vol. 1, cf. Q.R.B., 
Vol. 12, No. 3) begins where the first 
volume left off in 1935 and includes 
references to all important experimental 
work appearing in 1936 and 1937 and 
some 1938 reports. Ihe author states 
that in the present volume ‘‘I have under- 
taken to meet the need of sifting and 
classifying the new data and concepts and 
of modifying the old by endeavoring 
critically to review recent work on the 
physiology and pharmacology of the 
pituitary body. A brief summary of m 
opinion of the present state of our knowl- 
edge has been added to each chapter." 
The material is arranged in ten chapters 
and in an appendix is a discussion of ‘The 
structural formulas and principal actions 
of hormones of natural origin.’’ The 
bibliography (1,418 titles) represents 78 
per cent of the articles which were con- 


sidered. 
NS 


Ma aria IN Panama. The American Jour- 
nal of Hygiene, Monographic Series, No. 13. 
By James S. Simmons, with the collabora- 
tion of George R. Callender, Dalferes P. 
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Seymour C. Schwartz and Raymond 


Randall. Johns Hopkins Press; Balti- 


more. $1.10 net. 9g x 6; xv + 326; 


1939. 
The subject matter is presented in three 
sections. The first, which is entitled 
‘*Malaria on the Isthmus of Panama 
(1501-1938),"’ includes two chapters, one 
of which deals with the history of the 
disease in this locality from the time of 
the early Spanish settlements until the 
beginning of the Panama Canal, and the 
other with its prevalence throughout the 
Republic of Panama up to the present 
time. Part two, entitled ‘‘Malaria in 
the Panama Canal Zone (1904~1938),”’ 
is divided into five special chapters an 
the third part, which is entitled “‘Malaria 
in the military forces of the Panama Canal 
Zone (1911-1938),"” is composed of four 
chapters devoted to a general considera- 
tion of the malaria situation which con- 
fronts the United States Army. 


Tue Newer KNow.epce or NutrirTIon. 
Fifth Edition Entirely Rewritten. 
By E. V. McCollum, Elsa Orent-Keiles and 


Harry G. Day. The Macmillan Co., 
New York. $4.50. 8§ x 5§; ix + 701; 


1939. 
All - acquainted with previous edi- 
tions of this important book will welcome 
its reappearance (the fourth edition has 


been out of print since 1935). It has been 
comgeeny rewritten but there has been 
no change in the general plan of previous 
editions which represent 


an attempt to interpret the meaning of the extensive 
experimental work relating to nutrition and described 
in numerous journals during recent years. Our pur- 
pose has been to nt the subject matter in a form 
intelligible and useful to the large number of stu- 
dents, teachers, pgciee. dentists, and others who 
are interested in being informed on the present knowl- 


edge of nutrition. 
we 


Anais DA FacutpapgE DE MEDICINA DE 

Pérto Atecre. Ano I, Fasctculo 1, Julho a 

Setembro de 1938. Publicacdo trimestral. 
Universidade de Pérto Alegre, Rio Grande 
do Sul, Brazil. 10} x 7}; 303; 1938 
(paper). 
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This is the inaugural number of the official 
organ for the publication of scientific 
investigations conducted in the Faculty 
of icine in Pérto Alegre. It opens 
with a description of the school and a 
list of faculty members. The papers of 
atest interest to biologists include 
ag we of heredit Seager + ~ 
eye, by Corréa Meyer; bio ogy of t 
female, by Martim Gomes mao aspects 
of criminology, by Celestino Prunes; new 
anatomical-physiological horizons in the 
circulation of the blood, by Guerra Bless- 
mann. T. Mariante and M. Salis report 
a case of arterial hypertension and F. 
Ygartua a cranial tumor (Hand-Schiiller- 
Christian’s disease) in a two-and-a-half 
ear old boy. The es published in 
ortuguese, are provided with English, 
French, or German summaries. 


Caronic Artsritis In Witp MammMaLs. 
Transactions of the American Philosopbical 
Society. New Series, Volume XXXI. 

By Herbert Fox. University of Pennsyl- 

vania Press, Philadelphia. $2.00. ~ x 

9t; 76 + 12 plates; 1939 (paper). 

More than 1700 skeletal analyses and 
autopsies of wild animals have revealed 
that chronic arthritis is prevalent in 
nature. Those having the most con- 
spicuous lesions were found to be the 
macrosomic animals, while small-bodied 
mammals, as the rodents and bats, were 
free of any symptoms. 

Studies of this nature, it is hoped, will 
afford some clue to the yet baffling etiology 
of arthritis in man. There are twelve 

lates showing the affected skeletal parts, 
Fine no bibliography as all this material 
is practically unique. 
Tae Wispom or THE Bopy. Revised and 
Enlarged Edition. 
By Walter B. Cannon. W. W. Norton 
and Co., New York. $3.50. 8} x 53; 
_ 333+ 1939- 
Since 1932, when The Wisdom of the Body 
first appeared (cf. Q.R.B., Vol. 7, No. 3), 


much has been done in the experimental 
field which bears on the problems that 


4gt 


Dr. Cannon so ably and interestingly 
discussed in that volume. The present 
edition has been revised to include all new 
pertinent data. The general reader with 
a liking for science will find this even 
more absorbing than the earlier book 
while the student of biological problems 
cannot neglect a treatise which so clearly 
and soundly knits together the results of 
innumerable physiological experiments to 

ive us a picture of the stability of the 
fete as a whole and the means whereby 
that organization is maintained. 


Ww 


BrstioGRaPHY OF REFERENCES TO THE 
LirerRATURE ON THE Minor ELEMENTS 
AND Tuer RELATION TO PLANT AND 
Anmat Nourtrition. Third Edition. 
Originally compiled by L. G. Willis. 
Chilean Nitrate Educational Bureau, New 
sae = rr x 83; [4] + 488; 
1939 (paper). 
An ae useful reference book for the 
student of nutrition problems. The pres- 
ent edition has almost double the number 
of abstracts and references (4628) which 
the second edition had. Besides the in- 
Crease in subject matter certain changes 
in the text have been made to make the 
bibliography more useful. Mr. L. G. 
Willis, soil chemist at the North Carolina 
Experiment Station, originally compiled 
the material (first edition appeared in 


1935): 
we 


Le Sérum Norma. Propriétés Physio- 
logiques. 
By Denis Brocq-Rousseu and Gaston Rous- 
sel. bogs et oe tong 140 francs. 
x 62; 630; 1 aper ). 
ne pn ote comes’ their thor- 
ough and critical compilation of observa- 
tions made on the properties of the normal 
blood serum. The first volume of the 
series, published in 1934 (noticed in 
Q2.5., Vol. 9, p. 373), dealt with the 
physical properties. ¢ present one 


includes practically every study made on 
the physiology, the bibliography con- 


taining almost 4ooo titles. It is planned 
to pen a this valuable reference work 
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with a third Vélume to treat the diastasic 
properties of this serum. 


we 
BIOCHEMISTRY 


CHEMIE UND PuysIoLoGiz pes Erwelssgs. 
Edited by R. Otto, K. Felix and F. Lai- 
bach. Mit Unterstidtzung der Stadt Frank- 
furt a.M. Verlag von Theodor Steinkopff, 
Dresden and Leipzig. RM. 6.75. x 
6}; xii + 203; 1938 (paper). 

This volume contains the lectures, to- 
ether with the general discussions fol- 

owing them, presented at the Third 

Frankfurt Conference for Collaboration in 

Medical and Natural Sciences. The lec- 

tures are divided into three groups. K. 

Felix, W. Dirscherl, H. Gremels, H. 

Bennhold, and Th. Wagner-Jauregg dis- 

cuss the purely chemical aspects of 

albumen. E Abderhalden, Wei- 
chardt, R. Prigge, R. Otto and K. Lau- 
benheimer have contributed papers on the 
réle of albumen in immunity reactions. 

Various aspects of the rdle of albumen 

in metabolism and nutrition, and the 

culture of plants with a high albumen 

content are treated by K. Wetzel, C. 

Schépf, F. Laibach, H. Fink, R. von 

Sengbusch, W. Heupke, and K. Zorn. 

Author and subject indices have been 


added. 
NS 


CrysTaLLINE Enzymes. The Chemistry of 
Pepsin, Trypsin, and Bacteriophage. 

By John H. Northrop. Columbia Uni- 

versity Press, Morningside Heights, N. Y. 

$3.00. 9x 6}; xv + 176; 1939. 
The general chemistry of enzymes is 
presented early in ths book, followed by 
chapters on the properties, activation, 
isolation, and tests for purity of pepsin, 
trypsin, chymo-trypsin and their inactive 
precursors. The bacteriophage, though 
never crystallized, exhibits experimental 
results similar to those of the active 
enzymes. An extensive appendix details 
methods of preparation and estimation 
of these substances. 
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Le Pxospoore pes Véckratix. Son réle 
dans V’ tnergétique cellulaire. II. Phosphore 


Lipidique. 
By €. Michel-Durand. Presses Universi- 
taires de France, Paris. 25 francs. 10x 
6}; 84; 1939 (paper). 
A continuation of the author's studies on 
plant phosphorus (cf. Q.R.B. vol. 14, 
no. 3). is section deals with the 
phosphatides (lipid P) and their deriva- 
tives in higher and lower plants, givin 
methods of extraction and physical an 
chemical properties. The formation, me- 
tabolism, and biological rdle of the phos- 
phatides are adequately discussed. 


MS 


Trairé pe Cum Orcanique. Tome 
XIV. Composés Azotés de Il’ Acide Car- 
bonique. Composés Organoarséniés, Or- 
ganophosphorés ou Organosiliciés. 
By Ch. Courtot, J. Doeuvre, A. Guillaumin 
and F. S$. Kipping. Published under the 
direction of V. Grignard, G. Dupont, 
R. Locquin and Paul Baud. Masson et 
Cie, Paris. 200 francs. 9} x 6}; xix + 
5993 1939- 


This is the seventh volume of a 15 volume 
treatise to appear on organic chemistry. 
Like the preceding parts noticed in these 
columns, it maintains the high standards 
of scholarship of the work as a whole. 


We 


Prorein CHemicat STRUCTURE. 
By Carl F. Krafft, 2510 Q Street, N.W.., 
Washington, D.C. [4]; 1939. 

ATomIc LLATORS. 
By Carl F. Krafft, 2510 Q Street, N.W., 
Washington, D.C. [4]; 1939. 

ORrTHOHYDROGEN AND PARAHYDROGEN. 
By Carl F. Krafft, 2510 Q Street, N.W., 
Washington, D.C. [2]; 1939. 


we 
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Crass Fertiziry Trenps in ENGLAND AND 
Wates 1876-1934. 
By John W. Innes. Princeton University 
Press, Princeton. $2.00. 9 x 6; xiii + 
1§2; 1938. 
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After hundreds of articles and books have 
been written about the differences in the 
reproductivity of the socio-economic 
classes and some English and American 
writers, particularly, have gone so far 
as to see the downfall of civilization as a 
consequence of this phenomenon, it now 
appears that maybe in the near future 
such class differences as there are will be 
considerably diminished. This is the 
aspect of the problem that Innes has 
mainly investigated and discusses in this 
monograph. e first half of the book 
is concerned with a description of the 
trend of birth-rates in England and con- 
tains a painstaking reexamination of the 
1911 British Census Report on marriage 
fertility. Rearranging the original data 
in several ways brings out nothing new 
and serves only to reinforce the previous 
conclusions. The second part of the book 
presents the results of what is practically a 
continuation of Heron's well-known 
study. The author examines for the 
iod 1 1934 the birth rates of the 
istricts “af La on. The main findings 
are that during this period the bieths 
rates have declined in all the districts, 
those of the poor as well as of the rich. 
But, during the period of observation, 
the differences between the poor and rich 
districts have become less and less marked 
so that it would seem that there is mani- 
fest a tendency towards equalization of 
the reproductivity of the socio-economic 
classes. With restraint to be admired 
the author expresses such a conclusion in 
very cautious terms. 


We 
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DemocrapuicaL Data, CLEVELAND, Onio, 
1931-1937. 

By Howard W. Green. Cleveland Health 

Council, roor Huron Road, Cleveland. 

$1.00. 11 x 83; [4] + 248; 1938 (paper). 
InFant MortTatity AND Economic STATUus. 
Cleveland Five-City Area 1919-1937. 

By Howard W. Green. Cleveland Health 

Council, roo 4 tat Road, pe 

$1.00. 11 x 83; [6] + 123; 1939 (paper). 
In the first of these reports, the pee 
presents for each year from 1931 to 1937 
the vital statistics of Cleveland, Ohio. 


493 


Following the order given by the U. S. 
Vital Statistics reports, the data included 
here concern general mortality, infant 
mortality and births. For some unex- 
plained reason stillbirths have been 
omitted. 

The second monograph is devoted to 
an enone analysis of the trend in 
infant mortality as observed from 191 
to 1937 in 10 sections of Cleveland. 
These sections represent the subdivisions 
resulting from the ten-fold classification 
of the city area according to economic 
status. The findings, while not unique, 
bring into relief facts which have not 
always been given sufficient consideration. 
In the first place it is shown that the rate 
of decline in infant mortality has been 
higher in the poorer than in the richer 
districts. Secondly, it is observed that 
the neonatal (deaths under 1 month of 
age) mortality rate is about the same for 
all districts, independent of economic 
status, and has not altered significantly 
during the years from 1919 to 1937. The 
importance of this fact has never been 
sufficiently recognized although it has 
been pointed out by a number of investiga- 
tors. Both publications give basic data 
of the kind that maybe some day will be 
available for all communities. 


NS 
PopuLATION AND Fermitity. 
By D. V. Glass and C. P. Blacker. Popu 
lation Investigation a London- 
38. 8} x 5}; 101; 1939 (paper). 
This booklet aims to inform the layman 
about the simpler and more common 
statistical methods employed to measure 


LW cgasigre fertility. It describes the basic 
ata to be found in the vital statistics 


reports of various countries and discusses 
the additional information that would be 


desirable and useful to obtain. The 
authors have also included here the ‘‘age 
pyramid’’ of the populations of 12 coun- 
tries and the recent ye regarding their 
population size, natality ‘‘reproduction 
rates’’ and world war dead (a very timely 
and instructive bit of information con- 
sidering the present international situa- 
tion). There is nothing contained in 
this work that is new to students of the 
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subject, but with respect to both contents 
and style the pamphlet well suits its 


purpose. 
NS 2 


PracticaL ANTHROPOMETRY. 
tion. 

By Alef Hrdlitka. Wistar Institute of 

Anatomy and Biology, Philadelphia. 

$3.50. 10x 7; Xiv + 231; 1939. 
The changes introduced in this second 
edition of Hrdlitka’s book consist mainly 
of the necessary additions to bring the 
book up to date. The description of the 
technique of measuring the living body 
has been amplified, sections on fingerprints 
and blood tests have been added as well 
as illustrative data on physical measure- 
ments. From its dest publication 
Hrdlitka’s Apene has been the 
standard textbook in most American 


Second Edi- 


institutions where physical anthropolo 

is taught; peor a this second Shela 
which does not substantially differ from 
the previous one will serve as well the 
purpose of teaching the art and principles 


of measuring the human body. 
GRUNDBEGRIFFE UND HaupTtsATzE DER 
HénereN MatTHEMATIK insbesondere fir 
Ingenieure und Naturforscher. 

By Gerhard Kowalewski. Verlag Walter 

de Gruyter and Co., Berlin. RM 5 

9 x 64; 156; 1938. 
The theory of determinants, vector analy- 
sis, limiting values, integral and differen- 
tial calculus are all presented in this brief 
volume. Hence the treatment of each 
subject is necessarily limited. The author 
gives no applications of the material, 
confining his book to pure mathematics. 


BS 


PSYCHOLOGY AND BEHAVIOR 


PsycHoLocicat Factors 1v Marirat Hap- 
PINESS. 
By Lewis M. Terman, assisted by Paul 
Buttenwieser, Leonard W. Ferguson, Wini- 
fred B. Johnson and Donald P. Wilson. 
McGraw-Hill Book Co., New York and 
London. $4.00. 9x6; xiv + 474; 1938. 


THE QUARTERLY REVIEW OF BIOLOGY 


This book contains a detailed account of 
the observations made by the author and 
his associates on the married life and reac- 
tions of 792 couples. These couples are a 
selected group so far as concerns social, 
economic and educational status. They 
represent the higher and more articulate 
classes. About 10 per cent of the couples 
were obtained through family relations 
institutes and therefore are, in the ma- 
jority, maritally maladjusted. The ma- 
terial consists of questionnaires filled out 
by the husbands and wives. An elaborate 
and clever scheme was developed in order 
to ascertain that the responses of the 
husband or the wife did not affect those 
of the other partner and in turn to assure 
the subjects that the answers would re- 
main unidentified. The questionnaire 
dealt with some 400 items regarding 
(a) personality characteristics as meas- 
ured with the Dessnsener and Strong tests; 
(b) expressions of opinion about the 
ideals of marriage; (c) feelings about the 
married life and spouses of the subject; 
(d) parents and childhood of the subjects; 
(e) the sexual habits and manifestations 
of the subjects. From such data was 
derived an index of marital happiness 
which is not above criticism, although not 
as unsatisfactory as an index of its kind 
usually is. The relation of marital happi- 
ness to the numerous single items of vd 
uestionnaire was then studied. As one 
ollows the analysis it becomes evident 
that the author is not content to fit theory 
to observation but has some preconceived 
notion which he seeks to prove. This is 
that the personality factor is of great 
importance in marital relations while the 
sexual element plays only a secondary 
réle. In this respect one notes the au- 
thor’s efforts to explain away results 
which apparently are as significant as 
those he accepts without hesitation. 
The value of the study is therefore con- 
siderably weakened. For the time being 
the only conclusion which can be drawn 
from the observations outlined is that 
all the factors contributing to marital 
happiness have not yet been identified. 


We 


LancuaGe AND Spgesca Hycieng. An 
Application of General Semantics. Outline 





NEW BIOLOGICAL BOOKS 


of a Course. Monograph I. General Seman- 
tics Monographs. 

By Wendell Johnson. Institute of General 

Semantics, 1234 East s6th St., Chicago. 

$1.50 (payable in advance). 10} x 8}; 

v + 543 1939 (paper). 

This is a general outline and abstract of 
the course Speech Hygiene which was pre- 
sented by the author at the University of 
Iowa in the summer of 1938. Dr. Johnson 
became interested in eral Semantics 
after reading Count Korzybski's develop- 
ment of this subject. Especially inter- 
ested was he in the application of general 
semantics to his own particular field, 
namely, the scientific investigation of 
stuttering. 

The author first makes some introduc- 
tory statements concerning the study of 
word-fact relations as a basic problem 
in general semantics, the meaning of the 
orientational adequacy of word-fact rela- 
tions, and the important point that the 
study of word-fact relations is not con- 
cerned with words or facts as such but 
with the relations between them as made 
by human beings and the degree of agree- 
ment among individuals in word-fact 
relations. Various quantitative tech- 
niques for the measuring of the degree of 
agreement are then given. 

The process of abstracting is next 
explained and a modified form of Korzyb- 
ski's ‘structural differential’ (a schematic 
diagram of the process of abstracting) 
is shown. Following a discussion of 
labels, descriptions and inferences, the 
author turns the attention of the reader 
to the study of remedial general semantics 
and its far-reaching fields of 4 cermenecane 

A short alphabetical list of literature is 


appended. 
we 


PsycnotocicaL Metxops or HEatine. 
An Introduction to Psychotherapy. 
By William Brown. University of London 
Press, London. 7s. 6d. net. 8} x 53; 
vii + 224; 1938. 
This book is denigett as an introduction 
to the subject of rs amr i a Essen- 
tially, it is a credo, presenting the author's 
evaluation, after twenty-five years of 
clinical practice, of the tenets of various 
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Euro contributors to psychiatric 
wen notably Freud, Vi Adler, 
Janet, Charcot, Senitidie: and Coue. No 
mention is made of American psychiatry. 
The chief psychotherapeutic procedures 
discussed are mental analysis, hypnosis, 
suggestion, autosuggestion and progres- 
sive relaxation, as they are used singly 
and in combination. ere is very little 
discussion of the psychoses, and of the 
psychoneuroses, only hysteria, neuras- 
thenia and compulsion neuroses are really 
considered. General problems of adoles- 
cence and maturity are covered in separate 
—— There is considerable philo- 
sophical di ion, permeated throughout 
by the author's personal point of view. 

As a text, the book seems unfortunate 
in its poor organization of subject matter, 
the incompleteness of its scope and the 
somewhat uncritical tendency to mingle 
opinion, conjecture and fact. There is a 
bibliography of 100 titles, and brief 
author and subject indices. 


NS 


Personatity DgveLopMENT AND SOocIAL 
ConTrot in Terms ofr CONSTITUTION AND 
Curture. Three Lectures at The Tavistock 
Clinic, July 1937. 
By Ira S. Wile. Oxford University Press, 
2 on ve York and oo Mc 
83 x $4; + $731 a d 
This smell book mn at » ay 
delivered by Dr. Wile at the Tavistock 
Clinic in England. The first lecture en- 
titled Personality in Terms of Constitution, 
is concerned with the general significance 
and meaning of constitution which is de- 
fined as “‘the aggregate of the physical 
and vital powers of an individual— 
physique or physical nature—also the ag- 
gregate of an individual's mental powers 
or qualities—temperament—or disposi- 
tion.'" In the second lecture, Personality 
in Relation to Culture, the question of 
nal adjustments required in social 
iving is discussed, and the various pat- 
terns of behavior which have been worked 
out for accomplishing this adjustment. 
The third lecture, Social Control and the 
Prevention of Personality Disorders, presents 
data on age, educational status, and voca- 
tional status in mental disease, and con- 
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siders various possibilities for social 
prophylaxis, religious, recreational, eco- 
nomic, etc. Dr. Wile concludes: *‘Social 
control should safeguard constitution by 
developing a more favorable culture."’ 


Ww 
Tre Psycnotocy or Makino Lire In- 
TERESTING. 
The Macmillan Co., 


By Wendell White. 
New York. $2.50. 7% x 5}; xv + 215; 


1939." 
This book is designed for the simple- 
minded layman with a sense of social 
failure, to whom all the successes he 
lacks are promised if he will only master 
the techniques herein outlined. These 
techniques comprise arousing curiosity, 
keeping up suspense, giving surprise, 
varying the voice and play of the features 
and varying the doing of things of every 
kind, a chapter being devoted to a de- 
tailed analysis of ¢ Having, by the 
application of these techniques, banished 
tedium and achieved his desired social 
goal, it should be possible for him to 
survey with equanimity the unwholesome 
behavior he has been spared, i.e. truancy, 
anager ge alcoholism, gambling, etc. 

any of the suggestions for furtherin 
mental health put forward in the fina 
chapters of the book are sound beyond 
controversy. A list of self-testing ques- 
tions are appended. 

There is little doubt but that the book 
will have a commercial success, and it is 
hoped that that of the readers will be as 


great. 
BS 


Tue Mystery or THE Burtep Crossgs. A 
Narrative of Psychic Exploration. 
By Hamlin Garland. E. P. Dutton and 
Co., New York. $3.75. 8% x 5%; 351; 


1939. 
The author, through the aid of a medium, 
has been able to communicate with the 
spirits and has obtained their aid to locate 
crosses buried centuries ago by the Indians. 
There is still some mystery as to who 
buried them, but their location is real for 
wherever the spirits guided Mr. Garland 
and his cohorts, a cross was usually found 


THE QUARTERLY REVIEW OF BIOLOGY 


(usually, because spirits a tly can err 
like the rest of us mortals). We are as- 
tounded at the apparent ease with which one 
can communicate with such personages as 
Doyle, Kipling, et al. We can't under- 
stand why this method hasn't been used 
before to inquire about unfinished work 
from departed scientists, or maybe to 
locate the burial place of the missing link. 

Affidavits, lists of witnesses, and photo- 
graphs of ectoplasmic forms make this 
work one necessary of serious considera- 
tion for those interested in psychic 


phenomena. 
MS 


Tue Locic or Mopern PsycHotocy. 
By Carroll C. Pratt. The Macmillan Co., 
New York. $2.00. 8} x 53; xvi + 185; 
1939- 
The impression received in reading this 
book is that it was written less with a 
view to influence the reader than to 
clarify the author's own thoughts on the 
subjects considered. The entire field of 
psychology is surveyed, the historical 
aspects, the points of views of different 
ools, and the different methodologies. 
The result is a re-evaluation of funda- 
mental problems which, to this reviewer, 
seems somewhat academic, but which is 
understandable in the light of the author's 
attitude that 


psychologists need more than any other group of 
Sclontions the protection of cloisters, an ph come Son 
of detachment and leisure. They can be most useful 
to society by staying in their laboratories and li- 
braries, there to remain until they can come forth 
with reliable predictions and well-tested applications. 
Those who are in the midst of earthquakes and bat- 
tles do not discover the laws of motion or the reasons 
why men fight. 


There is an index, but no formal bibli- 


ography. 
NS 


HegREDITARY AND ENVIRONMENTAL Fac- 

TORS IN THE CAUSATION OF Manic-Deprss- 

stvE PsycHosEs AND DeMENTIA PRAECOx. 
By Horatio M. Pollock, Benjamin Malz- 
berg and Raymond G. Fuller. State Hos- 
pitals Press, Utica, N. Y. $2.50. 9} 
x 64; 473; 1939. 





NEW BIOLOGICAL BOOKS 


This thorough study was undertaken in 
1928 by the New York State Department 
of Mental Hygiene and the State Charities 
Aid Association. The cases investigated 
include first admission to the Utica State 
Hospital in 1928, 1929 and 1930, and 
comprised 155 manic-depressive patients 
and 175 dementia praecox patients. De- 
tailed analyses of the family and environ- 
mental history of those two groups of 
patients were made. The expectation of 
mental disease among the general popula- 
tion of New York State was taken as the 
norm. The general conclusion with re- 
gard to each psychotic group is reached 
that “‘we do not as yet possess any exact 
statistical theory of inheritance, capable 
of describing the transmission of mental 
disease from one generation to another. 
Wedofeel justified in concluding, however, 
that there is some generalized basis, ac- 
counting for a family predisposition." 
There is a full, pertinent bibliography and 


an index. 
BS 4 


ScIENCE AND Psycuicat PHENOMENA. 

By G. N. M. Tyrrell. Harper and Bros., 

New York and London. $3.75. 84 x 53; 

xv + 379; 1939- 
The object of this book is to present what 
has been accomplished in the field of 
psychical rese by strictly scientific 
method. Classical evidence, taken par- 
ticularly from the records of the English 
Society for Psychical Research, is presented 
for the reader, as well as the interpreta- 
tions which have been imposed. The 
subject-matter is presented in five parts: 
I. Spontaneous Extra-Sensory Perception, 
Il. _—o—e Extra-Sensory Percep- 
tion, III. Significance of the Evidence, 
IV. The Mediumistic Trance and V. 
Theoretical Aspect of the Mediumistic 
Trance. The book is well written and 
the subject-matter receives as fair and 
comprehensive a handling as it is possible 
for a believer to give. Seon to the 
critical reader the gap between evidence 
and interpretation will seem wide. In an 
appendix, the libraries throughout the 
world where the Proceedings of the 
English Society for Psychical Research 
may be found are listed. 
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ALFRED ADLER: THE MaN AND His Work. 
Triumph over the Inferiority Complex. 

By Hertha Orgler. With Foreword by O. 

H. Woodcock. C.W. Daniel Co., London. 

8s. 6d. net. 8} x 5}; 241; 1939. 

This book by a close onal associate 
and devoted disciple of Dr. Adler, is di- 
vided into three parts. Part I, Adler's 
Development up to his Creation of Indi- 
vidual Psychology, presents personal data 
on Adler's life and a brief account of his 
break with Freud. In Part II, the tenets 
of Individual Psychology are discussed in a 
rather general way. Part III, the Applica- 
tion of Individual Psychology, is con- 
cerned with the importance of Adler’s 
views for education and for psycho- 
therapy. A chapter is devoted to de- 
scribing the dissemination of Adler's 
views throughout Europe and the United 
States. 

The book is written with more fervor 
than objectivity, and seems inadequate 
both as a biographical contribution and as 
a technical exposition. A complete bibli- 
ography of Adler's writings is appended. 
Tue Sotution or Muttiere Cxoice Pros- 
LEMS BY CHIMPANZEES. Comparative Psy- 
cholo Monographs. Volume 15, Number 
3. Serial Number 75. 

By Kenneth W. Spence. The Johns Ho 

kins ney —" $1.00. 10 x é: 

54; 1939 r 
By the sim Jifcation of previously used 
standard techniques in testing the behav- 
ioristic adaptation of chimpanzees, the 
author has been able to arrive at the 
analysis of the basis of solution of several 
problems of multiple choice, as well as 
the nature of the reaction tendencies exhib- 
ited prior to solution. With 17 chimpan- 
zees whose ages ranged from 2 to 22 
years, it was found that all solved the 
escape about equally well. The prob- 
ems represented a graded series in diffi- 
culty, yet all were approached and solved 
by essentially the same behavioristic pro- 
cedure. The relearning of a solution after 
an intervening period in which several 
other problems were solved, required only 
about one sixth the number of trials as 
the original learning period required. 
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Hasit Curnics ror Caitp Guipance. U. 
S. Department of Labor. Bureau Publication 
No. 135. CRevised 1938). 
By D. A. Thom. Government Printing 
ay Washington, D. C. 15 cents. 
x $4; iii + 97; 1939 (paper). 


MS 


DE OMNIBUS REBUS 
ET QUIBUSDEM ALIIS 


Tae Marca or Minn. A Short History of 
Science. 

By F. Sherwood Taylor. The Macmillan 

Co., New York. $3.00. 84} x 5}; xiv + 

320 + 14 plates; 1939. 
This book could just as aptly be called 
“the development of the scientific 
method."" In the opening chapters we 
see men struggling with magic to explain 
the natural world; then, further along, 
the scientist of the Middle Ages combats 
theology, and finally, championed by Da 
Vinci, _ domad Descartes and Darwin, the 
scientific method triumphs. In the au- 
thor’s words, ‘‘the religious man today is 
not troubled by a farrago of fables nor by 
the necessity of literal adherence to a 
book. If he finds the Kingdom of Heaven, 
it is within him.” 

Aside from a tendency to make theolo 
_ the villain, the author has given a well- 

rounded picture of the growth of twen- 
tieth-century science, the changing atti- 
tude of men toward careful observation 
and experimentation. Eastern and Ara- 
bian science appears in its proper relation 
to European culture, instead of, as is more 
usually the case, being relegated to a few 
lines. In the later chapters, the histories 
of various specialties are told, for example, 
the study of sound, light, plant and ani- 
mal physiology. The material, however, 
is general, and the appeal of the book 
should be wide. It is relatively non- 


technical. 
We 


ScIENCE IN ProoGrgss. 
Edited by George A. Baitsell. Foreword by 
Harlow Shapley. Yale University Press, 
New Haven; Oxford University Press, 
London. $4.00. 9} x 6}; xiii + 322; 
1939- 


THE QUARTERLY REVIEW OF BIOLOGY 


This volume contains a series of lectures 
+ Hes in 1937 and 1938 at the Society of 
igma XI by some ranking scientists who 
describe here the results of their researches 
for a larger public. Thus reports are de- 
livered on the latest progress in breaking 
down the atom (E. O. Lawrence); the 
separation of isotopes and their use in 
chemistry and biology (H. C. Urey); the 
recent advances in the study of viruses and 
virus diseases (W. M. Stanley and L. O. 
Kunkel); the functions of vitamins and 
hormones (K. E. Mason and R. R. Wil- 
liams); and internal secretions in repro- 
duction (Edgar Allen). There is another 
chapter on recent developments in our 
knowledge of chromosome structure CT. S. 
Painter); a new report on measuring elec- 
tric potentials of the human brain (E. N. 
Harvey); and finally a review on animal 
metabolism: from mouse to elephant 
(Francis G. Benedict). The book closes 
with a list of references to each chapter, 


and an index. 


SOMETHING SURPRISING. 
By Gladys Adshead. Pictures by Helen 
Rinald. Oxford University Press, London, 
New York and Toronto. $1.00. 6 x 7%}; 


; 1939. 

The Taher of this delightful little 
volume has shown a real talent for writing 
stories for children; stories which are 
scientifically correct and at the same time 
interesting and readable for the 8 to 12 

ear olds. In the 68 pages Miss Adshead 

as presented the drama of evolution from 
the formation of the earth, and the advent 
of life upon the earth down to the ap- 
pearance of man as an intelligent and in- 
ventive animal. For those who are being 
introduced for the first time to the wonders 
of evolution, this little book will truly 
reveal ‘‘something surprising." 

The line drawings by Miss Rinald will 
aid considerably in deing in a child’s 
mind the form of the plants and animals 
that have inhabited the earth through ages 


past. 
| 


UNDERSTANDING Our ENVIRONMENT. An 
Introduction to Science. 





NEW BIOLOGICAL BOOKS 


By John C. Hessler and Henry C. Shoudy. 
Benj. H. Sanborn and Co., Chicago and 
Boston. $1.80. 8x 5}; ix + 661; 1939. 
This book is intended to develop in 
students of junior-high-school age a curi- 
osity about the world around them. 
““General-science’’ topics of all no are 
discussed briefly and references to further 
reading given. The practical aspect of 
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science is stressed. Heat is considered 
from the standpoint of choosing the proper 
heating system for a building. The ideas 
of energy and friction, for example, are 
illustrated by the motion of a streamlined 
automobile. 

There are 19 chapters divided into 
several blems, with study questions 
and notebook material for each. 











THE PRICES OF BIOLOGICAL BOOKS IN 1939 


By RAYMOND PEARL AND MAUD DsWITT PEARL 
Department of Biology, School of Hygiene and Public Health, Johns Hopkins University 


HEN the Quarrerty Re- 

view oF Brorocy began 

publication in 1926 the 

custom was inaugurated of 
reporting at the end of each volume on 
the cost of the books that had been re- 
viewed in its columns during the year. 
The present paper, therefore, is the four- 
teenth of these reports on the prices of 
biological books. The prices of foreign 
books have been converted into dollars 
on the basis of the exchange at the time 
the books were received. Table 1 shows 
the findings for 1939, arranged in the 
customary manner. 

The total number of pages reviewed in 
1939 is 179,601, an increase of 30,555 
pages, or 20.5 per cent over 1938 and an 
increase of approximately 118 per cent 
over 1926, the year in which these tabu- 
lations began. In the fourteen years of 
the Quarterty Review's history the 
books reviewed in these columns have 
aggregated a total of 1,804,265 pages. 
To American buyers these cost in the 
aggregate a total of $19,300.09, leading 
to an average price per page for the total 
of 1.070 cents. The weighted average 
cost of 0.941 cents per page for all the 
books reviewed in 1939 is 13.2 per cent 
lower than that for all the books reviewed 
in our columns during the preceding 
thirteen years 1926-1938 inclusive, taken 
as a bulk total. It is even lower than the 
corresponding average for 1938 of 1.024 
cents per page by 8.1 per cent. The 1939 
average price per page for all books re- 


viewed is 14.2 per cent lower than the 
corresponding figure for 1926, which was 
1.097 cents. The general picture pre- 
sented by the 1939 summary is clearly of a 
continuation of the lowered prices that 
began with the 1937 report. Further- 
more, the rate of the decline in biological 
book prices seems to be accelerating. The 
American biologist buying books in 1939 
got off quite easily, as compared with 
other years, so far as may be judged from 
our review samples. We make no pre- 
diction as to the further continuance of 
this sharp decline in prices. Such proph- 
ecy would be hazardous in any case, and 
particularly in the presence of another 
World War, in which the level of biologi- 
cal book prices will play no important 
part in either strategy or tactics. 

In 1939 Germany stayed in her cus- 
tomary position at the head of Table 1, 
as the source of origin of highest prices 
for biological books. And, in general, 
all the sources of origin stood this year 
in about their usual order, except that the 
sample of British Government publications 
jumped up into a position actually above 
that of either British-American books or 
the books published in Great Britain by 
commercial publishers. The average price 
per page of German books was actually 
6.9 percent Jower in 1939 than in 1938. 
It is impossible to say whether this ap- 
parent lowering has any real significance, 
because of the sampling errors involved 
that cannot be precisely evaluated. But 


probably no one will fail to be impressed 


goo 





) 
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THE PRICES OF BIOLOGICAL BOOKS 


by the fact that back some forty years 
ago, say, when German scholarship and 
Kultur generally did have a great, and on 
the whole beneficent, influence upon the 
intellectual life of the world, the general 
level of its book prices was not so widely 


TABLE 1 
Prices of biological books, 1939 





TOTAL 
cost 


TOTAL 


caseas PAGES 





$159.40 
63.63 
12.73 
172.70 
167.76 
1,041.14 
60.91 
12.39 


7,389 
4,306 
980 
15,757 
16,470 
116,068 


9,799 
8,922 


Other countries... ... 
British Government. 
British-American. . . 
Great Britain 

United States 

ees.....3 d3984is< 
U. S. Government.. 





Totals and weighted 
average, 1939.... 

Totals and weighted 
average, 1926- 
1938 incl 


179,601| 1,690.66 


1.084 











1, 624, 664/17, 609.43 
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the absolute and relative changes in price 
from 1938 to 1939 and from 1930 to 1939. 

The average prices per page of our 
samples of biological books from every 
origin except the British Government were 
lower this year than in 1938, by amounts 
ranging from about 2 per cent for books 
commercially produced in Great Britain 
to 32 per cent for the ‘‘Other countries’’ 
publications. But the average price of 
these “‘Other countries’’ books was still 
more than 52 per cent higher than ten 
years ago in 1930. British-American 
books, coming in direct competition with 
those published in the United States, 
continued and increased, both absolutely 
and relatively, the decline in average 
price noted last year. French books 
showed a decline in average price per 
page of 12.5 per cent in 1939 as compared 
with 1938, but was still up 34 per cent 
above 1930. The 1939 average price per 
page for biological books published com- 
mercially in the United States was over 


TABLE 2 
Comparison of the prices of biological books for the decade from 1930 to 1939 





CHANGE + OR — |CHANGE + oR — 
FROM 1938 TO FROM 1930 TO 
1939 1939 


AVERAGE PRICE PER PAGE 





Absolute | Relative |Absolute | Relative 


1933 | 1934| 1935 | 1936 1938 


— |———_ | ——_ 


comts | comts | comts | comts | comtt | comts | conts cents | comnts cents 
1.91|2.27|1.48/1.29/1.45|1.53|1.81 
0.97|1.§3/1.02/0.85|0. 86/1. 20/2. 26)o. 
I.13|1. 19/0. 89/0. 66/0. 96/0. 84/0. 94/1. 
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disparate from that of other countries as 6 per cent lower than the 1938 price, and 


it has been during the last 15 years. 
Following the custom inaugurated some 
years ago Table 2 shows the price trends 
of books published in various countries 
during the decade from 1930 to 1939 and 


more than 17 per cent lower than in 1930. 
The United States Government still con- 
tinues to disseminate scientific informa- 
tion at a price to the consumer well below 
any other source known to us. In 1939 
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the average price per page was 17.6 per 
cent lower in 1939 than in 1938, and over 
53 per cent lower than in 1930. American 
biologists, of course, pay their dueshare 
of the taxes that make this beneficence 
possible, in last analysis. But, in all 


fairness, it is probable that most of them 
will feel that the part of their tax dollar 
that is spent in this way is much*more 


TABLE 3 


Average biological book prices over the fourteen year period, 
1926-1939 inclusive 





AVERAGE 
TOTAL PRICE 
PAGES PER 
PAGE 


ORIGIN 





cents 


180, 357) 1.643 
130, §23| 1.502 
56,617) 1.377 
150,016] 1.026 

1,074,598) 1.009 
10,199] 0.948 
142, §61| 0.692 


59+394) 0-213 


GOPMARY «6 i ewccecccvcveeds 
British-American 
Pe 
IE ni6-y c:630 sna 50 
UII, ce ec ce cevncss 
British Government 

DROOEE. iii i AdtNon 4s 
U. S. Government 











Total and weighted average. . .|1, 804,265] 1.070 





usefully and wisely spent than a lot of 
the rest of it. 

Table 3 sums up the whole fourteen 
years experience of the Quarterty Re- 
VIEW. 

It is evident, from what has now grown 
to be a substantial sample, that during 
the past fourteen years biological books 
from all over the world taken together 
have averaged to cost the American 
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biologist very close to a cent a page, 
taking good, bad, and indifferent to- 
gether. Furthermore it is plain that the 
sources of origin of these books fall into 
three fairly sharply defined groups relative 
to unit prices to the American buyer. 
In the first or relatively high priced group 
fall books in the British-American, Ger- 
many and “‘Other countries’’ categories 
of origin. The primary reason why the 
British-American books fall in this cate- 
gory is because they carry an import 
duty charge, paid’on the sheets manu- 
factured in England but issued here by an 
American branch house. The next or 
medium priced group includes the United 
States, British Government, and Great 
Britain (commercial publishers). None 
of the books in this category carry import 
duty charges in the prices here tabulated, 
because in the case of the British books 
the English prices are used. Actually an 
American buying these books would have 
to pay duty. This would then, in fact, 
throw them into the same group as the 
British-American publications. Finally 
the third or relatively low price group 
includes books published in France and by 
the U. S. Government. 

The reader should bear in mind that 
these reports are based on small samples 
of books in general and, for some coun- 
tries, on small samples of the biological 
books published. He should therefore be 
cautious in applying conclusions drawn 
from this material to the general domain 
of book prices. 
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